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sq HE history of interest in the effects of social and economic 

\ environment on mortality is a fascinating chapter of vital 

| statistics. Writers in the epoch when slavery was the basis 
—| of industry had little to say on occupational mortality or 
morbidity. Galen, in his famous treatise on hygiene, said explicitly that 
it was not worthwhile laying down hygienic rules for people who could 
not follow them and confined himself to the needs of the wealthy 
classes. Ramazzini was the first writer explicitly to discuss the effects 
of occupation on health in a large number of classes. His treatise, ad- 
mirably translated by Dr. Wright of Bryn Mawr, is a classic, but 
was written in a pre-statistical age. Indeed not much was done on a 
wide statistical front until the middle of the 19th century when the 
British medical statistician Farr began publishing rates of mortality 
in occupational or industrial groups. This became a regular feature 
of the English statistics and was done every ten years. Farr him- 
self was primarily interested in the environmental or occupational © 
factors of mortality but naturally compared groups of roughly the 
same social class. Thus he compares the clergy of the English Church 
with Roman Catholic priests, remarking that the latter had a high 
mortality at ages over 55—“perhaps,” he writes, “the effects of celibacy 
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are then felt.” He alsd contrasts shoemakers with tailors, the former 
having a much higher rate of mortality. 

Farr’s successors in office continued to give special attention to 
the occupational elemént and improved the classification. The difficulty 
was that industrial and occupational classifications are not identical. A 
man who keeps a tailor’s shop or a man who sells boots may make 
neither clothes nor boots, yet he will industrially speaking be either a 
tailor or a shoemaker although occupationally speaking both may be 
doing the same job of work, viz. keeping accounts or persuading custo- 
mers to buy goods. In days of small business, when men sold what 
they made, that was not perhaps very important; now it is fundamen- 
tally important. Whether a girl types the letters of a garage proprietor 
or of a manufacturing chemist is occupationally indifferent, but her 
industrial classification will be different. Great and successful efforts 
have been made to render the classification really occupational. Like 
all reforms it had a drawback, viz. to make backward comparisons dif- 
ficult. At the same time, people became more interested in the correlates 
of occupation. That tailors had higher rates of mortality than clergy 
might be, indeed certainly was, a resultant of other factors than the 
higher morality and better working conditions of the clergy; after 
all—not that there were not glaring exceptions—the per capita in- 
comes of clergy were higher than those of tailors. In 1911 the first 
serious attempt was made to classify all occupations by social-economic 
status. The attempt was renewed in each successive census and in 
1931 the mortality rates of the wives of occupied males were also tabu- 
lated. Anybody can seen difficulties. Social status and income are 
correlated but the correlation is far short of unity. The social status 
of a professor of mathematics is no doubt higher than that of a 
saloon keeper, but, as Bernard Shaw once remarked, any prosperous 
publican would turn up his nose at the incomes of all mathematicians 
and pure brain workers. Then some important occupations can only 
be pursued in particular areas; miners are bound by geological facts; 
agricultural labor is not an important occupation in urban slums. 
However, in spite of difficulties and oddities of particular allocations, 
nobody doubts that on the whole the classification is good, that—to 
take only the main classes formed by the English General Register 
Office—we do have a descending scale of social-economic eligibility. 

On the whole, the modern trend of opinion is to the conclusion. 
that the social-economic rather than the direct occupational factors 
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are of primary importance. One reason is, of course, that the plague 
spots of industrial hazard, for instance the silicosis and the toxic 
dangers, such as plumbism, have been largely eliminated. The object 
of this paper is not to challenge what I believe to be a just opinion but 
to call attention to some no doubt minor but still important factors. As 
the reader may not be familiar with the classification, the general 
headings are given here. Social Class I purports to represent the pro- 
fessional and generally well-to-do section of the population, Class III 
the skilled worker, and Class V laborers and other unskilled workers, 
while Classes II and IV are intermediates comprising occupations of 
mixed types, or types not readily assignable to the classes on either 
side. 

It is hardly necessary to remark that some purely occupational 
class differentiation exists; obviously members of Class I are not at 
risk of industrial poisoning while directors of railroad companies (Class 
I) are not exposed to the risk of being crushed which effects shunters 
(Class III). It is however true that risks of this kind do not form a 


TABLE 1 
Population per 1000 in each age group: England and Wales 1931 





SOCIAL CLASS 


IV V Unoccupied 





7 29 #500 200 = 186 79 
13 61 549 197 I5I 28 
20 105 186 164 II 
27 158 486 164 8 156 9 
31 182 450 163 164 II 
33 «(186 415 170 180 17 
36 «=: 186 401 170 169 39. 
37. 182 399 162 149 71 





large proportion of the causes of death, e. g. accidents were responsible 
for 6 per cent of the deaths among all males aged 20-65 during 1930- 
1932, while for underground workers in coal mines the percentage 
was 11, for motor transport drivers the percentage was 9, and only 
4 per cent of the deaths among engine drivers, railroad, were due to 
accidents. A point less often made is the difference of age constitution. 
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This is shown in Table 1, “unoccupied” being of course a heterogeneous 
group. 

The table shows that there is a movement from class to class, a 
marked progression during the first half of working life from the low- 
er to the higher social classes, and from middle age there is some re- 
gression to the lowest classes. Social Classes I and II showed an in- 
crease in the relative populations throughout the period of working life. 
The rate of increase was larger for Class II than for Class I, the pro- 
portion in these groups at ages 45-54 being respectively 6.3 and 4.4 
times the proportion at ages 16-20. Up to age 25 the population of 
these groups is increased from the unoccupied class by the entrance 
into professions of students who have finished their training. These ex- 
students probably form an important proportion of the recruits to these 
classes at the early ages, but the largest relative increase in the size of 
these groups occurred at ages 35-44. The proportion in Class III, after 
a rise of 10 per cent at ages 20-24, decreased continuously throughout 
life. The proportion of the population in Social Classes IV and V de- 
creased during early life and then increased. This change in trend is 
probably due to men taking lighter jobs because infirmity or age pre- 
vented these from continuing in strenuous occupations. The unoccupied 
group shows a steep fall in youth and an equally steep rise in later life. 
Beside those who are mentally or physically incapable of following an 
occupation, who together with those of independent means form about 
ten per thousand of the theoretically employable population aged 25-55, 
the unoccupied at the early ages have a large proportion of students who 
enter employment at a later age than the general population, and from 
age 55 this class includes the retired and those whose physical condition 
has compelled them to cease work. 

The mortality by social class and age is shown in Table 2. The 
standardized mortality ratio (S.M.R.) is the percentage ratio of the 
deaths actually registered to the standard deaths calculated by applying 
the general mortality rates for all males in age groups 20-, 25-, 35-, 45-, 
55-65, to the populations in the social classes. 

The mortality of the unoccupied differs considerably from the other 
groups. The higher rates in earlier life were due to the inclusion in this 
group of those who were mentally and physically abnormal; the low 
rates at the older ages understate the true mortality since the deaths of 
males who were returned on the census schedule as retired are credited 
to their last occupation. The consequence of this is that the old age 
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TABLE 2 
Death rates per 10000: England and Wales 1930-1932 








45— 
a 
65— 
70— 


S. M. R. 
(20-65) 





mortality of the five social classes tends to be slightly overstated. The 
progression shown by the standardized mortality ratio for ages 20-65 
is not shown by the mortality of the age groups until ages 35-44. Social 
Class I has the highest mortality at ages 16-19; the second highest at 
ages 20-24, being only slightly better than the worst; the second lowest 
at ages 25-34. At ages 16-24 accidents were responsible for two fifths 
of the mortality of Social Class I but only one fifth of the deaths in 
the remaining social classes were due to this cause. The excess of 
accidents in Social Class I was contributed by commissioned officers 
of the forces, mainly the air force. If commissioned officers are omitted 
from ages 20-24, the mortality is reduced from 334 to 275, and this 
rate is slightly less than that for Social Class II, 283, the lowest rate. 
The exclusion of commissioned officers from ages 16-19 does not ma- 
terially affect the rate for Class I; it is reduced only from 380 to 370. 
The mortality from all causes less accidents for this age group is 257 
and is higher than the all causes rate of Social Classes II to IV. This 
high rate is rather curious since it seems probable that the population 
at risk has enjoyed the social and environmental conditions associated 
with Class I all their lives as they entered it in the youngest age group. 

The effects of the changing constitution of the social classes on 
mortality are rather speculative but it is certain that there is some 
selection as regards general health, some occupations demanding a 
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high standard of physique while others have no such restrictions. As 
a consequence the populations of the latter groups are, on the average, 
below the physical standard of the former. This may be illustrated by 
comparing the two occupational groups of newspaper sellers and 
navvies etc., of Social Class V. The first occupation, which makes 
no demands on physique, had the very high standardized mortality 
ratio of 230, while the other occupation, which requires physical 
strength, had a ratio of only 58. The explanation of this low ratio 
is not that navvying is a healthy occupation but that there is a 
weeding out of those who become unable to do strenuous work and 
have to seek a lighter occupation, credited subsequently with their 
deaths. This process also operates between the social classes; a skilled 
worker would move down from Social Class III to IV or V. Con- 
versely the average standard of health of those promoted to a higher 
class is probably above the mean of their original class, since in- 
different health would be a handicap to promotion. 

The trends of Table 1 and 2 support the suggestion that there is 
some relation between the growth of the social class populations and 
mortality. It appears that the large access of recruits to Social Classes 
I and II up to ages 35-44, depressed the mortality of these classes. 
The death rates in the age group 35-44 for the two highest social 
classes varied from %4 to % of the rates of the two lowest classes. 
Social Class II experienced a lighter mortality than Class III from 
age 20 to 54, but afterwards their positions were reversed. This change 
occurred at the same time as the increase in the relative populations 
of Classes IV and V, while the population in Class III continued to 
decline. Promotion to the higher classes was negligible at this age 
so that the lower classes expanded at the expense of Class III. This 
factor, the removal from Class III of those whose health caused them 
to seek lighter occupations, may account for the lower rate in Class 
III than in Class II. On this hypothesis the death rates of Classes 
IV and V are adversely affected, up to middle life, by the promotion to 
higher grades of those whose physique is possibly above average, and 
from late middle life by the addition from the higher social classes 
of those whose health had deteriorated. The continued decrease, 
throughout life, of the relative population in Class III probably af- 
fected the mortality in two ways, adversely up to middle age, and in 
later life caused some retardation in the rate. 
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REGIONS 


The proportion in each social class and the standardized mortality 
ratio, for ages 20-65, for the regions of England and Wales are shown 
in Table 3. The proportional distribution of the social classes differs 
considerably among the regions due to the location of the principal 
industries and to the variations in the social class distribution of 
different occupations. Social Class I was proportionately more import- 
ant in the southern regions than in the northern since the Government 
and many large commercial undertakings had their executive and ad- 
ministrative staffs in London. In addition, 80 per cent of the com- 
missioned officers of the defense forces were enumerated in the South- 
east and South-west regions. The regions of North II, East, South- 
west and Wales II had the largest proportion of Social Class II and 
a high proportion of Social Class IV. These regions had the largest 
number of agricultural workers and the classification of these workers 
influenced the size of these two social classes in these areas. Agricul- 
tural workers are distributed among Social Classes II to V and for 
the whole country the percentages in these classes were 28.4, 21.9, 
44.9 and 4.9 respectively. The agricultural workers alloted to Social 
Class II, in the four regions, formed 6.3, 6.5, 7.4 and 13.4 per cent, 
respectively, of the occupied males aged 14 and upwards against 
2.4 per cent for England and Wales, and the percentages of agricul- 
tural workers in Class IV were 7.2, 18.2, 9.1 and 9.8 compared 
with 3.8 for the whole country. The regions in which were situated 
the principal coalfields, North I, North III, Midlands II, Wales 
I, had a large proportion in Social Class IV, due to the social class 
classification of coal miners which was restricted to practically two 
groups. The percentage distribution of coal miners for the whole coun- 
try was 0.4 in Class II, 53.2 in Class III, and 46.4 in Class IV. In the 
above four regions the coal miners in Class IV formed 14.4, 6.7, 6.2 
and 12.9 per cent of the total occupied males aged 14 and upwards 
as compared with 3.1 per cent for the whole country. The largest 
proportions of Social Class V were found in the North II and North 
IV regions. These areas had a larger proportion of the occupied 
population described as general laborers, laborers and unskilled workers 
(class of work not specified) than in the country as a whole, the per- 
centages being 12.1 and 12.7 compared with 9.7 for England and 
Wales. Internal migration affects any attempts to compare the change 
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in the proportional distribution of the social classes with age. The 
southern section of the country has become more industrialized and 
has attracted workers from other regions. During the decade 192I- 
1931 the population of the South-eastern region increased by 9.8 
per cent compared with 5.5 per cent for the whole country. Midland 
I and II, with increases of 6.3 and 7.9 per cent, were the only other 
regions with a rate of increase greater than that of the whole country. 
In Wales I and II the population decreased by 2.2 and 2.9 per cent. 

The standardized mortality ratios fluctuated considerably between 
the regions, and within the regions the relative position of the social 
class mortality varied. The negative relation between mortality and 
social class shown by the whole country appeared only in the regions 
of the North and Midland I. The chief exceptions to the trend of 
increasing mortality with descending social class were: Wales II where 
the rates for Social Class I were greater than those for Classes II to 
V, the remainder of the South-east region where Class III had the 
lowest mortality ratio, the Eastern region with the lowest ratio in Class 
IV, and the South-west region. The latter two regions had a large pro- 
portion of the male population engaged on the land and one third of all 
agricultural workers in Class IV were enumerated in these regions. The 
highest death rates in Social Class V were those of the four northern 
regions ; these regions had the most densely populated areas in the coun- 
try. The percentage living more than two to a room was 20.15, 7.05, 
7.49 and 6.48 for North I to IV. The correlation is, however, not per- 
fect since the death rates were not in the same order as the overcrowd- 
ing index and also Greater London with an index of 9.43 had a mor- 
tality below that of the northern region. 


URBANIZATION 


As would be expected from the construction of the social classes, 
the proportional distribution of each class varies with the degree of 
urbanization. These distributions and the standardized mortality ratios 
are shown in Table 4 for the county boroughs, urban districts and rural 
districts outside Greater London. 


The proportion of the population in Class I did not vary between 
the three density areas. The county boroughs had the largest proportion 
of Class V and the smallest proportions in Class II and IV. In the 
urban districts Social Class III was relatively more numerous than 
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TABLE 4 
Areas outside Greater London: 1930-1932 





SOCIAL CLASS 


II Ill IV Vv Unoccupied 





Proportion per 1,000, aged 20-65 


County boroughs* 20 120 502 159 188 
Urban districts 24 126 503 182 151 
Rural districts 22 187 384 260 131 


Standardised mortality ratio, ages 20-65 
County boroughs 92 107 107 123 129 158 


Urban districts 89 97 04 100 104 128 
Rural districts 89 80 83 79 81 125 





* In spite of a few exceptions, e. g. such ancient cities as Canterbury, the county 
boroughs are great towns. Rural districts are sometimes densely populated but on 
the average much less so than urban districts. 


in the other areas. The rural districts had the largest proportions 
in Classes II and IV, the lowest proportions in Classes III and V, 
and relatively the largest number of unoccupied males. The stand- 


ardized mortality ratio was negatively correlated with social class in 
the county boroughs and in the urban districts, although the ratio for 
Social Class II in the county boroughs was high and the position of 
Class II and III interchanged in the urban districts. The social class 
contrast was greatest in the county boroughs where the difference 
between the highest and lowest standardized mortality ratio of the five 
social classes was 37, compared with 15 for the urban districts and 
10 for the rural districts. The standardized mortality ratios of Social 
Class I were practically constant in the three density areas but there 
was a large positive correlation between urbanization and the stand- 
ardized mortality ratio in the other four social classes. The standard- 
ized mortality ratio for Social Classes II and III was approximately 
one third greater for county boroughs than for rural districts, while 
the ratio for Social Classes IV and V was almost 60 per cent larger. 
The increase in the ratio between rural districts and urban districts 
was practically the same as between urban districts and county boroughs 
in each of the Social Classes II to V. Occupational differences are 
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probably the explanation of the apparently paradoxical sequence in the 
social class mortality rates in the rural districts. Some of the occupa- 
tions of Social Class I, with a standardized mortality ratio below the 
average, are probably mainly confined to urban areas; e.g. bank and 
insurance officials (standardized mortality ratio, 66) and professional 
engineers (standardized mortality ratio, 84), while medical practi- 
tioners, with a high standardized mortality ratio of 106 compared 
with 90 for the whole of Social Class I, possibly form a more im- 
portant proportion of this social class in the rural districts than in 
the other areas. The areal differentiation of occupations may account 
for the failure of the mortality of Social Class I in the rural areas to 
show any improvement on the rate for the urban districts, although it 
is not possible to examine this point in detail. Agricultural workers in- 
fluence the mortality trend of Social Classes II to IV. Almost half 
of this occupational group are placed in Class IV and the very low 
standardized mortality ratio of 79 for this class in the rural districts 
was due to the experience of agricultural laborers. In the rural districts 
one male in six was described as an agricultural laborer and one quart- 
er of all rural males were placed in Class IV; thus about one third of 
this social class in the rural districts were agricultural laborers. This 
occupation had a standardized mortality ratio of 75 compared with 
an average of 102 for the whole of Social Class IV. Several of 


the numerically important occupations in Class IV with a mor- 
tality in excess of the average are found mainly in urban areas, e. g. 
workers in the textile industries, steel works, gas works, etc. 


SUMMARY 


The correlation between mortality and social classification is a 
feature of the life of large towns, and the relationship is less clearly 
shown by the small towns and not at all by the rural districts. The 
distribution of social class mortality in the regions varied consider- 
ably from the trend for the whole country. To some extent this was 
possibly due to the location of the larger industries and the consequent 
variations in the occupations and of social grading in different regions. 
A different occupational structure is also the most probable explana- 
tion of the different trend exhibited by the social class mortality of 
the rural districts from either that of the county boroughs or urban 
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districts. Since social class depends upon occupation, a part of the 
difference in the social class mortality is due to selection, some 
occupations demanding a certain standard of physique, but the im- 
portance of this factor is speculative. 








S Be A 


CONTRIBUTION TO THE ANALYSIS OF THE 
EXCEPTIONS TO BERNSTEIN’S THEORY 


BY VACLAV MYSLIVEC, Sc. D. 





1 ERNSTEIN’S theory of triple allelomorphs is generally 

} accepted as a reliable explanation of the mechanism of hu- 

j=] man blood-group inheritance. All former genetical theories 

=i) such as the one proposed by Von Dungern and Hirszfeld 

and the theory suggested by Kirihara and Haku or the theory of Bauer 

are now considered to be entirely wrong because there is no evidence 
whatever which could support them. 


Bernstein’s theory, on the contrary, is rightly considered to be in 
full accordance with all practical observations. Furthermore, Bern- 
stein’s difference 1 — (p-++q-++r) is commonly used as a reliable criterion 
of homogeneity of the studied population. Exceptions which have been 
found are considered to be only a result of inaccurate serological tech- 
nique or of illegitimacy, but no importance is given to them. 

However, in our paper on homogeneity and heterogeneity of human 
population, which was published under the title “A contribution to the 
study of human-blood groups” in the Journal of Royal Anthropological 
Institute, of Great Britain and Ireland, Vol. 71, Parts I and II, 1941, 
we came to the conclusion that Bernstein’s difference 1 — (~+q-+1r) 
cannot be used as a reliable criterion of homogeneity of the population 
in question. It has been found that Bernstein’s differences are not 
entirely independent values following the law of normal distribution 
as would be desired according to theory. On the contrary, it has been 
found that these differences are in close correlation with relative fre- 
quencies of blood group AB. Highly significant values of correlation 
coefficients were found in nearly all the investigated populations. 
Furthermore, values of the correlation coefficients are quite independ- 
ent of the size of the samples. A suggestion was made, therefore, that 
the value of the correlation coefficient, and especially the gradient of the 
regression line, may be used advantageously as a criterion of homogene- 
ity, if necessary. In the same paper it was shown that Bernstein’s dif- 
ferences cannot be explained as a simple result of inaccurate serological 
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technique presumably due to interchange between blood groups A 
and AB or B and AB. On the other hand, it has been found that Bern- 
stein’s differences are explainable only as a result of interchange be- 
tween blood groups O and AB. That was the reason why we conclud- 
ed that some common element, both in the blood group O and blood 
group AB, may be rightly presumed. We have arrived at this conclu- 
sion by means of a statistical investigation, but we should like to men- 
tion in this connection that L. Hirszfeld and Z. Kostuch', as well as 
Thomsen’, had previously expressed the same opinion, especially with 
regard to blood group O. 

In the paper which we herewith submit, we are trying to investigate 
whether exceptions to Bernstein’s theory are entirely without meaning 
or whether they may be of interest for us. We do not, of course, in- 
tend to challenge the validity of Bernstein’s theory, but we feel that 
even fundamental theories, as Bernstein’s theory surely is, some- 
times may need certain small modifications. Nevertheless, it seems 
to us that both theories, Bernstein’s as well as Hirszfeld’s, undoubt- 
edly may be logically connected in one complete system, while basic 
frames of both of them are retained. Such a step may not only be in- 
teresting from a purely theoretical point of view, but it could also help 
us to explain those exceptions, which are otherwise rightly or er- 
roneously inexplicable. We are, of course, inclined to consider exceptions 
against any commonly accepted theory just simply as errors. But how 
many times have such “errors,” even the smallest, subsequently proved 
to be right and showed us that something was really behind them? The 
history of science shows us many examples. 

The same may or may not be true in the case of exceptions to 
Bernstein’s theory. These exceptions may have some meaning for us 
or they may remain “puncture-proof errors,” as they were considered 
before. Similarly, the theory itself may need some modification or it 
may remain absolutely unshakable. We may cherish a hope that we 
have come nearer to the truth, although it is possible we may be en- 
tirely wrong. But it matters little at which conclusion we arrive as 
long as we are just searching for the truth. 


* L. Hirszfeld and Z. Kostuch: Investigation on the blood groups with special 
regard to the composition of the blood group O. Polska gazeta lekarska (Polish 
Journal of Medicine), N. 36, XVII. 


* Thomsen. Acta Soc. Medic. A 15, No. 9, 1932. 
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The summary of studies on the inheritance of blood groups, for 
instance the table compiled by Lattes and enlarged by the addition 
of the data of Shipton, Moureau, Matta, Mustakallio, and Hyman 
(W. C. Boyd’s* “Blood Groups,” pp. 136 and 137) shows (see Table 
1) that exceptions to Bernstein’s theory of triple allelomorphs are not 


TABLE 1 
Summary of studies on the inheritance of the blood groups 


(Compiled by Lattes and enlarged by the addition of the data of Shipton, 
Moureau, Matta, Mustakallio and Hyman. See W. C. Boyd’s “Blood Groups,” 
op. 136-137.) 





NUMBER OF CHILDREN IN GROUP 
NUMBER 
OF FAMILIES O 








0oxO 2935 





AXA 519 





OxA 2463 





BxB 130 





OxB 





AxB 





O x AB 





Ax AB 





Bx AB 





AB xAB 





Total 9258 7574 





* Exceptions to Bernstein’s theory are in bold face type. 


* William C. Boyd: Blood Groups. Mitgenerij W. Junk, Den Haag, 1939. 
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entirely without system. It may be seen that exceptions (numbers in 
bold face type) in matings A X A, and B X Bare, in fact, very rare. On 
the contrary, matings O xX O, O X A, O X B, O X AB, A X AB, and 
Bx AB show these exceptions considerably more frequently. Though 
we may be inclined to believe or disbelieve that such exceptions are due 
to inaccurate serological technique or to illegitimacy, nevertheless the 
fact remains that these exceptions have generally been found in mat- 
ings where at least one parent belonged to blood group O or blood group 
AB. W. C. Boyd and other authors have expressed the opinion that 
all these exceptions are due either to errors in serological technique 
or to illegitimacy. It is apparent, however, that the exceptions ob- 
served in the period 1935-1937, though far less frequent than before, 
still are 3.7 per 1000 families or 2.0 per 1000 children. What judg- 
ment on these exceptions may be actually made? Are we inclined to 
say that serological errors or illegitimacy were present only in certain 
matings while in others they were absent? As a matter of fact, D. 
Matta* has clearly shown that not all these exceptions can be explained 
simply as a result of illegitimacy. Furthermore, we could dare to ask the 
question whether all observations, which so beautifully fit Bernstein’s 
theory, are correct after all. This question, though it seems to be curi- 
ous and strange, has nevertheless quite concrete meaning. It may be 
rightly presumed that errors sometimes occur simply because we are 
inclined to consider the results of uncertain testing to be in full agree- 
ment with commonly accepted theory. By this statement we do not mean 
to underestimate results obtained by numerous scientific workers in this 
field. Nevertheless the history of science shows us many examples where 
exceptions to a certain commonly accepted theory became more frequent 
after some particular interest has been attached to them. It is true 
that not many exceptions were found in critical matings, but the ques- 
tion arises whether these exceptions should not be more frequent in 
reality. 

In this connection it is apropos to mention that results obtained 
from mating A X B also may be of particular importance in this re- 
spect. Since children of any group can occur here, according to Bern- 
stein’s theory, little attention has been paid to this mating. The analysis 
of results obtained from this mating, however, furnishes us an import- 
ant criterion of reliability as far as accuracy of testing is concerned. 


* Publication No. 11, Faculty of Medicine of the Egyptian University, 1937. 
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According to Bernstein’s theory the matings A X B are of four 
varieties :° 





GENOTYPES 
OF 
PARENTS 


PERCENTAGE DISTRIBUTION OF GROUPS IN CHILDREN 





AA x BB 
AA X BO 
AO x BB 50 
AO x BO 25 





It is obvious that (AB—O) 2 (A—O) + (B—OQ), or in Wiener’s 
words, the excess of group AB over group O among children should 
be slightly greater than the sum of excess of A over O and of B over O. 

Furthermore, if the relative frequencies of genes in the population 
are known, then the relative frequencies of groups in children resulting 
from mating A X B can be easily calculated in terms of r, p, and gq ac- 
cording to F. Schiff* as follows: 





GROUPS 
OF 
PARENTS O A B AB 


BLOOD GROUPS OF CHILDREN 





AXxB 2pqr ss 2par(p+r) = 2par(qt+r) 2pq(P+r) (a+r) 





Thus the above-mentioned inequality 
(AB—O) = (A—O) + (B—O) 
can be written in terms of frequencies of genes as 
2pq(P+r) (q+r) — 2pqr? => 2par(p+r) — 2pqr* + 2par(q+r) — 2par’, 
or simply 


2par(p+q) + 2p°q° > 2par(p+q). 


® See Alexander S. Wiener: Blood Groups and Blood Transfusion. P. 191, 
Charles C. Thomas, Springfield, Illinois, 1943. 

* F. Schiff: Technik der Blutgruppenuntersuchungen. P. 68, Julius Springer, 
Berlin, 1932. 
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This inequality shows that the excess of blood group AB over group 
O among the children resulting from mating A < B always must be 
greater than the sum of the excesses of blood group A over O and of 
B over O. Furthermore, it is easy to show that relative frequencies of 
blood groups in children resulting from mating should fulfill the neces- 
sary theoretical condition as follows: 


OxAB=AxB, 
AXB 
O x AB 
How far this important condition has been fulfilled is seen from 
Wiener’s table’ (see Table 2) to which were added calculated values 
AXB 
O x AB 


of the ratio . From this table it is apparent that in nearly all 


cases this condition was not fulfilled at all. Particularly large dis- 
crepancies are obvious in earlier reports with the exception of the pooled 
results of Snyder, Schiff and Thomsen. Unfortunately these pooled 
results are based on the lowest number of families investigated. 
Buining’s data, obtained in 1932 from 336 investigated families, give 


the best results. Pooled results from the last period, 1932-1942, how- 
ever, show a discrepancy although these reports are based on a large 
number of families (158). It is also significant that the deviations in 
all cases are in the same direction, pointing to the occurrence of similar 
technical errors. 

It is of interest to mention that Bernstein, in his original paper, 
also used the ratio oe order to disprove the former theory of 


AXB 


O X AB 
calculated from relative frequencies of blood groups of given population, 
should be equal to unity. Bernstein rightly pointed out, however, that 
in the vast majority of populations studied thus far this relation does 
not hold. For this reason, the theory that the agglutinogens A and B 
are inherited independently of one another was not tenable. 


Von Dungern and Hirszfeld. According to that theory, ratio 


"[bid., p. 191. 
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In our case, however, we do not want to use the ratio calculated for 
frequencies of blood groups of children resulting from mating A x B 
in order to discredit the validity of Bernstein’s theory. Nevertheless, 
this ratio can be advantageously used as a reliable criterion of accuracy 
of results which have been reported by scientific workers in this field. 

The result of our analysis is rather disappointing with regard to the 
accuracy of serological technique as applied by the majority of re- 
search workers who investigated blood groups of children resulting 
from mating A X B. We can follow the same line of thought and 
ask the pertinent question whether the reported results also obtained 
from other matings [0 kX O, OX B, OX AB, AXA, A X AB, 
B X B, B X AB, and AB X AB] are as reliable as they are considered 
to be, or whether they are similarly incorrect. It is apparent that two 
possibilities can be considered with regard to the exceptions to Bern- 
stein’s theory. These are either that these exceptions are due to in- 
accuracy of testing or that the low frequencies of these exceptions, as 
they were reported up to now, are equally due to inaccuracy. The latter 
possibility, of course, means that exceptions to Bernstein’s theory in 
critical matings might be more frequent if more correct technique were 
applied. Let us therefore presume in our investigation that reported 
exceptions to Bernstein’s theory really exist but that their low fre- 
quencies, especially in some cases, are in fact due to inaccuracy of 
serological technique. There is no reason why we cannot use the same 
sort of argument which was generally used to discredit the simple ex- 
istence of exceptions to Bernstein’s theory. 

Bernstein’s theory, however, cannot give an explanation of the 
exceptions. On the other hand, it would be quite superfluous to pro- 
pose a new theory concerned with the inheritance of blood groups in 
man. It is always preferable to explain exceptions to a generally ac- 
cepted theory and new findings in coincidence with this reliable theory 
than to propose a more complicated and far more unreliable hypothesis. 
Nevertheless, keeping this guidance in mind, we must admit that general- 
ly accepted theories sometimes need a small modification, while the basic 
frames of the theory are retained. 

The simplest way in which our findings may be explained is by the 
presence of two genes, A and B, which are closely but not completely 
linked. In this case, of course, we must presume that both these genes, 
being simultaneously on the same chromosome, are in their effect entirely 
eliminated and the result is blood group O. On the other hand, when 
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they are located in different chromosomes, though of the same pair, their 
action is quite independent of each other. Such a hypothesis is not as 
strange as it seems to be, for we must bear in mind the antagonistic 
effect of the elements A and B. Moreover, blood contains not only 
agglutinogens and agglutinins, but also haemolysines which are also 
specific. As a matter of fact, we do not know very much about the 
chemistry of these elements. We have on hand only the results of their 
serological effects. Very likely they might be compared to stereo- 
isomeres of the same organic molecules as was suggested by W. E. 
Castle® in his studies on the inheritance of blood groups in rabbits. Such 
a suggestion seems to be valuable for it may be quite conceivable that the 
arrangement of two different stereo-isomeres of the same organic 
molecules may manifest quite different effects depending whether they 
are located closely in the same chromosome or whether they are present 
in different chromosomes, though of the same pair. In this way a 
simple explanation of presumed position effects of the genes A and B 
and their particular manifestation in the developed morphological 
characters of human blood may be found. Furthermore, it may be 
supposed that these genetical substances could be molecules of pro- 
teins, as was anticipated long ago by Timoteff Ressowski. Taking 
into account such a possibility, we could suppose that the acid por- 
tions of amino acids have chemical attraction for the basic portions 
of others. It is known that amino acids, components of proteins, are 
acid in one part and basic in another, and according to the circumstances 
may act quite differently, either as an acid or as a base. Such a compari- 
son is, of course, very arbitrary. Nevertheless, it may help to explain 
the assumed position effect. 

Many analogous examples, regarding position effect of the genes, 
may be cited in this connection. For instance, it is well known that in 
Drosophila, two bar alleles, being located in the same chromosome, re- 
duce the number of facets in comparison with the resulting number 
if they are in both homologous chromosomes. 

Finally, it is necessary to point out in this connection that more 
recent studies on blood groups have revealed that the dominance of 
the genes A and B over gene R is not equal as should be presumed in 
accordance with Bernstein’s theory. For instance, Thomsen has found 


* W. E. Castle: Mammalian Genetics, Harvard University Press, Cambridge. 
1940, p. 92. 
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that the sensibility of agglutinogen A is diminishing in blood group 
AB, indicating some dominance of gene B over gene A. Similarly, it 
may be supposed that in particular genotypes both of the genes A and 
B are mutually affected, with the manifested result that neither agglu- 
tinogen A nor B is developed. Such a complete mutual recessiveness 
may be due to the closest localization of the genes in the same 
chromosome (position effect). On the other hand, if these genes are 
located in different chromosomes, though of the same homologous pair, 
then complete independence of each other may be presumed. In such a 
particular case, of course, both of the agglutinogens are fully developed 
—which means blood group AB. 

If such a transitory mutual recessiveness is presumed on the one 
hand, and complete independence on the other, then the genetical system 
of blood groups O, A, B, and AB may be derived, as given in Table 3. 

There it will be seen that the suggested modification, compared with 
Bernstein’s original theory, reveals differences in the blood groups O, 
A, and B, where three genotypic formulae in each group are postulated. 
Blood group AB, however, is supposed to be a manifestation of only 
one genotype as in Bernstein’s theory. In view of the above-mentioned 
position effect, it must also be pointed out that the genotypic formulae 
of the blood groups O, A, and B may be reduced into terms analogous 
with Bernstein’s theory, because of the presupposed equality of chromo- 


womes |] ana | * 


Of particular importance is the fact, that it may be reasonable to 
expect crossing-over in one of the genotypes of blood group O (i.e. 


genotypic formula | ] 3 ) and simultaneously in the genotype 


of blood group AB ( "| |» | ). 


Taking into account the possibility of crossing-over in these geno- 
types, the rare exceptions to Bernstein’s theory may be explained simply 
as cross-overs. The occurrence of these crossing-over cases is expected 
to be infrequent, however, because of the presumed close localization 
of the genes A and B with each other. It will be shown later that a 
very minute linkage value, 0.04-0.05, may satisfactorily explain observ- 
ed exceptions to Bernstein’s theory. 
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In the light of the foregoing discussion, it is well to emphasize again 
that these exceptions were mostly found in the matings, where at least 
one of the parents belonged to blood group O or AB. This gives a more 
concrete touch to the supposed possibility, for only the above-mentioned 


genotypes | | 8 and "| | of the blood groups O and AB 


TABLE 3 
Frequencies of the four blood groups 





groups|S™yPes frequencies Bernstein's theory: 
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respectively may be considered as a material basis for crossing-over. 
Such a system will practically coincide with Bernstein’s theory from the 
statistical point of view. Moreover, it also explains some facts still re- 
maining unsolved as mentioned by D. Matta. In fact, several supple- 
mentary theories suggested in order to explain exceptions to Bernstein’s 
theory of triple allelomorphs (by Kirihara and Haku, Furuhata and 
Bauer, by Ffoulkes and Eltherington, and by others), may be generally 
connected in this way with the accepted Bernstein theory. However, our 
system offers more generalization. 

Let us first consider the differences, or, on the other hand, the co- 
incidence of this system and Bernstein’s theory. According to his 
theory, there is only one locus for the genes determining the blood groups 
in a single pair of chromosomes, at which locus only one of the three 
genes may be situated. Furthermore, according to his theory, genes A 
and B are both dominant over R. Since the agglutinogens A and B are 
inherited as Mendelian dominants, they cannot appear in the blood of a 
child unless present in the blood of one or both parents. When a second 
law of heredity is taken into account, it is obvious that no children of 
blood group O could be obtained from matings where one of the par- 
ents, or both, belong to blood group AB. 

In contrast to Bernstein’s theory, we assume that chromosomes, 
carrying only genes R, may be of two sorts, one containing neither of 
the genes, and the other containing both of them, as shown in Table 4. 
In the latter case, owing to the so-called position effect, the genes A and 
B, being simultaneously on the same chomosome, are in their manifesta- 
tion mutually eliminated. Thus the two types of chromosomes are equal 
in their effect. For this reason there is no particular difference between 
this system and Bernstein’s theory from the statistical point of view. 
However, the exceptions, still to be accounted for, may be explained by 
the possibility of crossing-over. This seems to be a small contribution to 
the forensic medicine where, until now, we find that exceptions, though 
nearly insignificant, are still considered. It is necessary to mention in 
this connection that the possibility of crossing-over was suggested by 
Kirihara and Haku, and by Bauer. Nevertheless, L. Snyder clearly show- 
ed that statistical observations regarding the condition of equilibrium 
do not support their view. However, if we keep in mind the proposed 
position effect of genes A and B, it is obvious that the condition for 
equilibrium in the population is presumably fulfilled, if such a population 
is also in equilibrium with the Bernstein theory. Furthermore, the link- 
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age value of genes A and B, suggested by Bauer to be 0.10 — 0.11, is 
fa- from correct, as will be shown later on. 

Thus far we have considered the hereditary determination of the 
blood groups only with reference to the agglutinogens. The agglutinins 
have not been taken into account. The agglutinins, however, are mere- 
ly correlated structures dependent for their presence upon the absence 


TABLE 4 


Diagram illustrating different types of chromosomes 





chromosomes 
frequencies 
chromosom 





Bernstein's theory: 
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of related agglutinogens to absorb them. Numerous studies on mothers 
and their new-born children have shown that agglutinogens are detect- 
able most often just after birth, in many cases after the first few months 
in fetus. On the contrary, agglutinins develop considerably later. For 
instance, it has been shown that only about one half of new-born chil- 
dren have clearly demonstrable agglutinins. Furthermore, agglutinins 
of new-born children are obviously those of the mother. At least the 
child never has an agglutinin which may be capable of acting on the 
mother’s agglutinogens. Later on in an astonishing way these improper 
agglutinins disappear, being replaced by the child’s own agglutinins 
caused by the presence of agglutinogens, determined by heredity. 


STATISTICAL CONSIDERATIONS 
The frequencies of chromosomes (a, b, c, and d) postulated in our 
assumption can be easily determined from relative frequencies of four 
blood groups (O, A, B, and AB) of a given population. Using matrix 
notation? we can state that relative frequencies of blood groups of a 
given population are as follows: 
O (a+b) oO (a + b) 
A 2¢ c 
B 2d 0 d 
AB oO Oo 0 I 




















Frequencies of chromosomes therefore can be calculated by using the 
inverse matrix: 


a+b 




















* We used matrix notation instead of the usual development of (a+b+c+d) 
in order to show that matrices can be used in mathematical genetics. 
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Multiplying the inverse matrix on the right side of this equation by 
the column matrix we obtain the following system’ of equations: 


ORTOP. Sama 


20 
(a+b) 


oe + 
(a+b) 


AB 
1 ened 


2cd 


From these questions it is obvious that: 
(a+b)= VO 
c = /0+A—/0, or c=1—\/O+B 
d =VO+B—YV0, or d=1—\/O+A. 


These equations are the two systems of Bernstein’s equations, where r 
is replaced by (a + b), p by c, and q by d. 

The theoretical condition for Bernstein’s theory is that the sum of 
(r+ p+ q) should be equal to unity. The same condition must be ful- 
filled also in our case so that the sum (a + b + c+ d) should be equal 
to unity. 

The deviation (D) of the calculated frequencies of chromosomes 
from the theoretical value is numerically the same but of opposite sign 
according to which system of Bernstein’s equations is used: 


D=1—(a+b+ce4+d) =1+ VO— VO+A—V\/O FB, 
or if the second system of Bernstein’s equations is used: 
1— (@+b+c4+d) = VOFA+ VO+B—\/fO—1=-D. 


Since selective mating and also mutation are practically excluded, 
the relative frequencies of respective chromosomes and also of genes 
should remain constant from one generation to another. Furthermore, 
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if crossing-over is presumed, the following condition of equilibrium 
must be fulfilled: 


a-b=c-d, 


where a, b, c, and d are relative frequencies of the respective chromo- 


(GTC) 


From the equations: 


it is obvious that: 


a-b=%[VO+ V(O—<4ed)] - % f\/O — VV (O—4ed)). 
But 2cd is the relative frequency of blood group AB, so that: 


a-b=%(VO+ V/(O—2AB)] - % [\/O — V (O—2AB)] 
and therefore : 
a=% [\/0 + V(O—2AB)], 
and 
b= % [\/O — V (O—2AB)). 


For the sake of completeness, it is necessary to say that there is an 
ambiguity in the equations for a and Bb, since their values could be 
reversed. However, this ambiguity is quite irrelevant in our problem 
and if we used the reversed notation, we would arrive at the same re- 
sult as far as linkage value is concerned. 

From Table 5, it is seen that the process of calculating relative fre- 
quencies of chromosomes is practically the same in our system as in 
Bernstein’s theory, the only difference being that we assume that the 
value of r is composed of two parts. 

Frequencies of genes A and B may be estimated by applying the 
first probability theorem as follows: 


Let p= frequency of A 
q = frequency of B 


p = frequency of absence of A 


q = frequency of absence of B. 





BLOOD-GROUP INHERITANCE 


Then it may be written that: 


p-b+ec p 
q=b+d 


It is apparent that if the condition a + b+ ¢-+d=1 is satisfactorily 
fulfilled, then, of course: 


p+p=1, a+q=1 and (p+ )) (q+Q)=1. 


TABLE 5 


Method of calculation of chromosome frequencies 





Chromosomes Frequencies Chromosomes 
(our theory) (Bernstein's theory) 


a= 4{O+V0-200) 
=O 2f 
b= + {W0-Vo-28)| 


c = W0+A)- ©, or I- {(0+8) 


d= {(0+B)-, or |- {(0+A) 








Le JL >) Lo] [ 








a+b+eced =1= veptq 
l- (atbeced)=D = I-(v4 p+q) 
D= 1+ 6 - S(0+A) - (0:8) 
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By applying the second probability theorem we may write: 
pq =a 


pee | 1s es tendon ob = cd is Selied. 
pq=e 
pa=d 


It is also obvious that: 


pq = (a+d) - (a+c) =a+ de—ab=a 

bq = (b+c) - (b6+d) = b + cd—ab=b 

pq= (b+e) - (a+) =c—cd + ab=c 

pq = (a+d) + (b+d) =d—cd + ab =d 

Similarly, frequencies of the blood groups O, A, B, and AB may 
be derived in terms of p, q, p, and q in the following way : 


O= (pq + Pa)” 

A= (pq)* + 2pq (ba + Pa) 

B= (pq)* + 2pq (pg + 9) 
AB =29q- pq=2)q- 99, if p + P= 1 andg+q=1. 


These possible combinations are expressed by the equation: 
O+A+B+AB = (p9+hq+09+P9)* = [(p+p) - (+a)? = 1; 

which may be also written 
O+A+B+AB=>(¢+b0+c¢+d)=(r+p+Q9)’'=1, 


when either frequencies of chromosomes or Bernstein’s frequencies 
of genes R, A, and B are used. 


ESTIMATION OF LINKAGE VALUE 


Taking into account the assumed postion effect between genes A 
and B, in the case where both these are present simultaneously on the 
same chromosome, and the possibility of the crossing-over of chromo- 
somes, we can estimate the linkage value of genes; which allows the 
determination of the linear distance between their actual positions on 
the chromosome. For this purpose we must first express group fre- 
quencies of children resulting from each mating in terms of relative 





TABLE 6 


Relative frequencies of children in each mating in terms of a, b, c, and d 





Groups of Blood groups of children : 
parents 0 A B AB All childre 








0x0 (a+b) - 4abla+b) x +4(abyx* | 2ab(a+b)x - 3(ab)° x? 2 ab (at b) x - 3(ab) x? 2 (ab) x? (a+b)” 





2c(a+b) - 2cla+b)2abx | 2c(a+b+c)(a+b)-2eabx Z2cla+b)abx Zabc(a+b+e)x 4(asb)c +2 (a+b) | 





2d(a+b)- 2dl(arb)2abx 2 d(a+b)abx 2d (a+b+d)(a+b) -2d’abx Zabd (a+b+ d)x A(arb)'d + (a+b) q 





<?(a+b)* c*(a+b+c)(c+3a+3b) 4(a+b) c24 4(a+d)c 





2cd (a+b) 2cd(a+b)(a+b+c) 2cd (a+b)(a+b+d) 2cdla+b+c)lat+b+d) | Bla+bled +4(a+bl(c 
+ 2c*d* 





d®(a+b)- d?(a+b+d)(d+3a+3b) A(a+b) d?+4(a+b)d 





4cd (a+b) x -Babedx® | 2cd (a+b) - 2abcdx 2 cd (ast) - 2abcdx 4abcdx-4abcdx? 4(a+b) cd 
~2cd(a+b)x+ b6babcdx* -2cd (a+b) x+ 6abcdx* 
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frequencies of chromosomes, and at the same time take the linkage 
value into consideration. We can then estimate linkage value by solving 
the equations in which observed relative frequencies of cross-overs (ex- 
ceptions to Bernstein’s theory) are placed on one side of the equations 
and expected relative frequencies of cross-overs on the other. 

The expected frequencies of the children of respective blood groups 
resulting from each mating are listed in Table 6, where x denotes the 
crossing-over value. 

This table was constructed under the assumption that the combina- 


A 
tion of chromosomes gives not only chromosomes of types 


| ] and pb | but also chromosomes 3 ] and F | due to cross- 


ing-over. If we consider the relative frequency of the genotype as 
unity, the relative frequency of the first two chromosomes resulting 
from the combination is 1 — +, and of the second two chromosomes, 


A 
is x. Similarly the genotype | ] |» | gives chromosomes | 


and 7 each with a relative frequency of 1 — +x, and also the cross- 


A . , 
ing-over chromosomes ] and H each with a relative frequency 


of x, if the relative frequency of the genotype is taken as unity. 

As an example, let us derive relative frequencies of all possible 
children which may result from mating O X O. Phenotype of blood 
group O under our assumption can be one of the following genotypes 


IE J-L Le]: [e] [oe] «rss se one 


tive relative pa cre a*, 2ab, and b?. The first of these gives only one 


type of chromosome, where neither gene A nor gene B is present, 





and this occurs with the relative frequency 2a. Similarly the third gives 


A 
only one type of chromosome H where both genes A and B are pre- 


sent, and this occurs with a relative frequency 2b?. The second type of 
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genotype, however, gives four types of chromosomes, two normal types 
| ] , and H each with a relative frequency 2ab (1 — x) and two 


; A , . 
resulting from consing-ver, | ] and | , each with a relative fre- 


quency 2ab-x. 
Thus in the case of free mating, which there is every reason to sup- 
pose really exists, if both parents belong to group O, four types of 


A A 
possible chromosomes come into play | ] ° & : i ] , B , the 


relative frequencies of the first being equal to [2a* + 2ab (1 — x)], of 
the second equal to [2b* + 2ab (1 — x)] and of each of the last two be- 
ing equal to 2 abx. Since in the case of blood groups no sex linkage has 
been found or suspected to exist, it can be assumed that half of these 
chromosomes were of maternal origin and half of paternal origin. There- 
fore, the relative frequencies just given must be divided by two before 
we start to construct the usual chess-board scheme. 

Applying these relative frequencies of given chromosomes, we can 
write the usual chess-board scheme for mating O X O shown in 
Table 7. 

Taking into account the supposed position effect of mutual action 
and elimination between gene A and gene B, simultaneously present on 


, , A 
the same chromosome, meaning equality of chromosomes oo and 


regarding their phenotypical manifestation, we obtain the follow- 


ing relative frequencies of phenotypes of children resulting from mat- 
ing O X O (see Table 8). 

The relative frequencies of possible children resulting from other 
matings were derived in similar manner. It is assumed that the reader 
can easily follow this method, and therefore derivations of relative fre- 
quencies of possible children from all other matings were omitted simply 
for the sake of brevity. 

The relative frequencies of blood groups in children resulting from 
each respective mating are given in Table 6. This table also contains 
both the relative frequencies of all possible children resulting from each 


TABLE 7 
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particular mating (sum of all elements in the same row) and the rela- 
tive frequencies of children of the same blood group derived from all 
possible matings (sum of all elements in each respective column). It 


TABLE 8 
Relative frequencies of phenotypes resulting from mating O X O 





Phenotypes | Genoty pical 
~— — combination 
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theoret 
is interesting to note that relative frequencies of children of the same crucie! 


blood group derived from all possible matings contain the invariant comens 

factor (a+ b+ ¢ + d)?, which is obviously equal to unity. are in 
Therefore, the relative frequencies of the different blood groups in 

children, coming from all possible matings are as follows: group O, © Tp 


Relative frequencies of genotypes 















































BLOOD-GROUP INHERITANCE 35 


[a+ b]?; group A [c*+ 2c (a+ b)]; group B, [d*?+ 2d (a+ 5)]; 
and group AB, [2cd]. This means that the distribution of blood groups 
in children, derived from all possible matings is the same as that in the 
parental population. 

The total frequency of all possible children resulting from all possible 
matings is obviously equal to (a+ b+ c¢-+d)*, that is, equal to unity, 
as should be expected. For the sake of completeness it may be worth 
mentioning here that the sum of all columns is equal to (a + b+ ¢ + d)* 
if we take into account the above-mentioned invariant factor, which is 
equal also to (a+ b+ ¢ +d)’, or, in other words, equal to unity. 

This table of blood group frequencies of children resulting from 
each mating is similar to the table given by F. Schiff*® for Bernstein’s 
theory of triple allelomorphs, where, however, the possibility of link- 
age was entirely excluded. In our table, if we replace (a-+- 6) by r, 
c by p, and d by q, and if linkage value is equal to zero, all the formulae 
given in our table become the respective items of the table constructed 
by F. Schiff. 

Some objection may arise as to the possibility of starting our in- 
vestigation with a population which is obviously composed of samples 
of different origin. But results of our recent study on this problem 
clearly show that pooled samples may satisfy the condition which has 
been supposed to establish the homogeneity of population. It has been 
shown by Morant that in the case of a particular metric character, 
the distribution for samples representing different racial populations 
may itself show close approach to a normal distribution. Our case with 
regard to blood groups is analogous. If a sample clearly fails to satisfy 
either test—Bernstein’s for blood groups or a close approach to a normal 
distribution for other metrical characters—then it is safe to conclude 
that the population is racially heterogeneous. But if a sample clearly 
satisfies the test it is not safe to conclude that the racial homogeneity 
is thereby established. This is so because experience shows that samples 
known to represent a heterogeneous population are quite likely to satisfy 
the test, though some will not do so. In other words, compliance with 
theoretical criteria is a necessary condition, but not a sufficient and 
crucial one. It may also be realized that samples derived from a large 
community like New York may satisfy the test though these samples 
are in fact pooled samples, too. The same is true, though in less degree, 


* Ibid, p. 68. 
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of samples derived from the white population of the United States. We 
can therefore say that our pooled sample is no less suitable for a study 
of blood group inheritance than are samples derived from the white popu- 
lation of the United States or of New York. 

Besides having a pooled sample of population of parents, we also 
have a pooled sample of population of children. The same consideration 
regarding suitability can be applied here. 

The observed relative frequencies of blood groups of both these 
samples are listed in Table 9. This table was constructed from the data 


TABLE 9 


Observed relative frequencies of blood groups in pooled samples of parent 
and of children populations 





A, POPULATION OF PARENTS B, POPULATION OF CHILDREN 


Relative Relative 
Number frequency Number frequency 





6,860 0.370490 7,574 0.368349 
7,084 0.382588 8,080 0.392958 
3,121 0.168557 3,682 0.179068 
1,451 0.078365 1,226 0.059625 


Total 18,516 1.000000 20,562 1.000000 





of Table 1, where the sum of each column represents the number of 
children of each particular blood group in a population of children. 
The number of persons belonging to the respective blood groups of the 
parental sample was calculated as follows: if the parents belonged to the 
same blood group, the number 6f such families had to be multiplied by 
two to get the number of persons contributed by such families to the 
parental population of that blood group. If the parents belonged to 
different blood groups the number of families represented the number 
of parents to be contributed to each of the blood groups in question. 
By using the relative frequencies of blood groups as those listed 
in Table 9, the relative frequencies of chromosomes (values a, }, ¢, 
and d) were calculated separately for the population of parents and 
for the population of children. By applying both systems of Bern- 
stein’s equations together with our equations for determining the 





populat 
differer 


TYPES 
CHROMOS 
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relative frequencies of a and of b, the following values of relative 
frequencies of chromosomes were obtained (see Table 10). 


TABLE 10 


Relative frequencies of chromosomes of parental population (A), and 
of population of children (B) 





(A) (B) 
TYPES POPULATION OF PARENTS POPULATION OF CHILDREN 


OF 
CHROMOSOMES 


Resulting from Bernstein’s equations of systems 


I II I II 





0.549496 0.544083 0.541661 
0.059191 0.064604 0.065216 0.060604 
0.259126 0.265834 0.265648 
0.125479 0.132187 0.132988 


Difference 


D= 1— (a+b+c+d) +0.006708 —0.006708 —0.005513 +0.005513 





The average values for the population of parents and for the 
population of children are given separately in Table 11, together with 
differences between the respective proportions. 


TABLE 11 


Average values of relative frequencies of chromosomes for parental 
population (A) and for population of children (B) 





(A) (B) DIFFERENCES BETWEEN 


RESPECTIVE ITEMS OF 
TYPES OF POPULATION POPULATION PARENTAL POPULATION 


CHROMOSOMES OF AND POPULATION OF 
PARENTS CHILDREN 





0.546790 +0.002868 
0.061897 —0.001058 
0.262480 —0.000412 
0.128833 —0.001398 


1.000000 d 0.000000 
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The close coincidence of the average values, calculated for the 
population of parents (A), and for the population of children (B), is 
obvious. This may be considered to be convincing proof of the stability 
of the population regarding blood groups in successive generations, and 
furthermore, as proof of their Mendelian inheritance. Analysis of dif- 
ferences between respective items of population of parents and popula- 
tion of children shows that in some cases erroneous testing can be pre- 
sumed. The relative frequencies of chromosomes in both cases are 
nearly equal. On the other hand, an interchange between blood group 
O and blood groups A and AB can be presumed, inasmuch as differ- 
ences of the relative frequencies of values of a and of d are of opposite 
sign. It may also be noted that the difference 1 — (a+b-+c+d) cal- 
culated for the population of children (—0.005513 or +0.005513) for 
the same system of Bernstein’s equations is of opposite sign and smaller 
value in comparison with the difference obtained for population of par- 
ents (-++0.006708 or —0.006708). This result could be explained if we 
assume that the differences 1 — (a+b-++-c+d) in successive generations 
are oscillating about a zero value and acquiring in successive generations 
smaller and smaller values, thus tending toward zero when the stable 
population is reached. In this damped oscillation of differences 1 — 
(a+b-+-c¢+d), an explanation may be found as to why these differences 
are sometimes positive and sometimes negative. Detailed investigation 
regarding this particular problem will be given in a separate paper. 

The observed relative frequencies of blood groups in children result- 
ing from each mating are given in Table 12. These values were cal- 
culated from the corresponding absolute numbers of children given in 
Table 1. 

The linkage value (+) can be estimated by solving equations where 
the observed relative frequencies of cross-overs (exceptions to Bern- 
stein’s theory) are compared with expected relative frequencies of pos- 
sible cross-overs given in terms of relative frequencies of chromosomes 
(values of a, b, c, and d) and in terms of linkage value. The relative 
frequencies of chromosomes are known, because these have been already 
calculated for the population of parents (see Table 11). Linkage value 
(«) thus can easily be found by solution of appropriate equations. For 
example, the observed relative frequency of exceptions of blood group 
B, reported in mating O < A, is 0.000875. The theoretical relative fre- 
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TABLE 12 


Observed relative frequencies of children in each mating 





BLOOD GROUPS OF CHILDREN 


A B AB Total 





0.000778 0.000097 oO 0.143614 
OxA 0.161366 0.000875 0.000438 0.282463 
OxB 0.000535 0.062834 0.000048 0.113850 
AXA 0.126204 0.000049 0.000049 0.151543 
AxB 0.040171 0.032633 0.030201 0.123237 
BxB . ts) 0.026457 0.000049 0.032828 
OxAB 0.029083 0.026457 0.001654 0.059139 
AXxAB 0.026651 0.012693 0.015611 0.055976 
BxAB 0.006079 0.014930 0.007879 0.029520 

ABxAB 0.002091 0.002043 0.003696 0.007830 


Total ’ 0.392958 0.179068 0.059625 1.000000 





quency of this cross-over according to Table 6 is given by the expression 
2abc(a-+ b)x. Therefore, we can write the equation 


2abc(a + b)* = 0.000875, 


where a, b, c, and d stand for the relative frequencies of chromosomes 
in parental population, which have been already estimated and where x 
stands for linkage value, which has to be found by the solving of this 
equation. In this case, we obtain the value x as 0.081. In the same way, 
we can also calculate linkage values according to the relative frequencies 
of cross-overs reported from other matings. 

The observed relative frequencies of cross-overs are in fact very 
small, and for this reason we considered it more appropriate to calculate 
linkage value not separately for each cross-over, but for all cross-overs 
of the same mating, combined. This procedure seems to be more cor- 
rect. For example, in mating O X A we have a cross-over of blood 
group B with the reported relative frequency 0.000875 and a cross-over 
of blood group AB with the relative frequency 0.000438. Thus, the 
sum of all cross-overs reported in this mating is equal to 0.001313. The 
theoretical frequency of all possible cross-overs of this mating is given 
by the expression 2abc [c + 2 (a+ )] x. Thus, we can write: 


2abe [¢ + 2 (a +b) ] = 0.001313. 
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By solving this equation for x we find that the linkage value in this case 
is equal to 0.050. In an analogous way we proceed with the calculation of 
linkage value, also using results from other matings. Thus, we find that 
mating O X O gives a linkage value of 0.018, mating O X B of 0.050, 
mating O < AB a value of 0.067, mating A < AB a value of 0.047, 
and mating B & AB a value of 0.060. 

We can, however, proceed to calculate the linkage value in another 
way. We can calculate linkage value by using exceptions only of the 
same blood group but resulting from all possible matings. Both these 
methods were used and the results are given in Table 13. Estimated 
values of linkage calculated by using these two methods are given in the 
last column and in the bottom row of this table. These results were 
obtained by using all the exceptions from the same mating (values in 
last column) plus the exceptions of the same blood group but resulting 
from all matings (values in bottom row). Surprisingly, these values 
show very small variation though they were calculated by two independ- 
ent methods. The average of all values obtained by using exceptions in 
rows (that is exceptions from each mating) is equal to 0.049 and the 
average of the values calculated by means of exceptions in columns 
(exceptions of the same blood group but from all matings) is also equal 
to 0.049. This value is also equal to the value of x calculated for all 
exceptions combined using the equation: 


[2ab + 2ab(a+b)* + 4cd (a+b)] x — [12 abcd +4 (ab)*] «* = 0.008023. 


It should be stated that nearly all the equations which have been 
used are quadratic. That means we obtain by their solution two roots, 
both of positive sign, but one greater than unity. It is obvious that 
only the root which is less than unity has logical meaning as a measure 
of linkage. The linkage values estimated for each mating separately 
are as follows: 


Mating Estimated linkage value (x) 


Ox0O 
OxA 
OxB 
O x AB 
A x AB 
B x AB 


TABLE 13 
Estimation of linkage value (x) from observed relative frequencies 


of exceptions 
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From this table it is apparent that the estimated linkage values are 
in all cases, except mating O X O, nearly numerically equal. Without 
the O X O mating they show a very small variation, with an average 
value of 0.055. We consider this average value is a more accurate 
estimate of the linkage value than 0.049 calculated for all matings. 
The linkage value calculated for mating O X O is considerably lower 
(0.018) than the values obtained from other matings, and we conclude 
that this exceptional case is due to erroneous testing of blood groups 
in children resulting from mating O X O, at least as far as excep- 
tions to Bernstein’s theory are concerned. 

The question arises why only mating O X O gives an exceptional- 
ly small linkage value. We may answer this question by pointing out 
that, according to the opinion of L. Hirszfeld and Z. Kostuch"* and 
similarly of Thomsen’, the so-called agglutinin a, may be an ag- 
glutinin acting specially on blood O. For this reason it may be that 
not all children resulting from mating O X O were accurately tested. 
Unfortunately, statistical material regarding sub-groups A, and A, is 
insufficient as yet to allow proper investigation of this question. 

We can also conclude that undoubtedly in some cases an interchange 
between blood groups B and AB occurred. This is obvious from the 
linkage values calculated by using exceptions of the same blood group 
but resulting from all matings (values in the bottom row in our table). 
The linkage value calculated by using exceptions of blood group O 
(0.044) is nearly equal to the value calculated for exceptions of blood 
group A (0.043). However, the linkage value calculated for excep- 
tions of blood group B is smaller (0.027) and the value for exceptions 
of blood group AB, on the contrary, is larger (0.081) than the average 
calculated for all four blood groups (0.049). For this reason we may 
assume that some of the children actually of blood group B were er- 
roneously tested and listed as blood group AB. In this connection it 
may be interesting to mention that A. Wiener also is of the opinion that 
the interchange between blood group B and blood group AB may be 
presumed, with the result that the frequencies of children from mating 
A X B do not then fulfill theoretical conditions. The discrepancy which 
has been found in a majority of reported results from mating A X B 
according to Wiener is due to this interchange between blood group 


™ Ibid. 
* Ibid. 
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B and blood group AB. Wiener is inclined to believe that some chil- 
dren actually of blood group AB were tested as of blood group B, 
but our results indicate, rather, an interchange in the opposite direction. 
Nevertheless, our results agree with Wiener’s as far as the possibility 
of interchange between these two blood groups is concerned. 

At the conclusion we should like to say that in this paper we do 
not want to question the validity of Bernstein’s theory or to propose 
a new theory instead. Our aim is only to show that both theories of 
blood group inheritance, the former theory of Von Dungern and 
Hirszfeld on the one hand, and the commonly accepted theory of Bern- 
stein on the other hand, can be connected into one system. The linkage, 
as suggested in our paper, is open to discussion and even may be found 
not acceptable at all. Nevertheless, one point could be mentioned here. 
If human blood groups were really inherited by two linked genes with 
the value of linkage being as suggested, then not many more excep- 
tions to Bernstein’s theory could be reasonably expected than were 
found before. In other words, the results from matings will be prac- 
tically the same. For this reason it is difficult to prove that the pre- 
sumption of linkage is correct but it seems to be equally difficult to dis- 
prove it. The answer to this question undoubtedly will be found in the 
future if more accurate serological technique will be applied than was in 
the past. It may be expected that more accurate testing will not dis- 
prove exceptions to Bernstein’s theory but on the contrary give them a 
square deal and the right to exist. 


SUMMARY 


1. In this paper it has been pointed out that the summary of studies 
on the inheritance of blood groups gives every evidence that exceptions 
to Bernstein’s theory of triple allelomorphs are not entirely without 
system. In particular, these exceptions are rarely in matings A X A 
and B X B but comparatively more frequent in other matings, where 
at least one of the parents belonged either to the blood group O or to 
the blood group AB. That means that exceptions follow a definite sys- 
tem. 

2. It has been shown on the basis of reported results from mating 
A X B, where no exceptions to Bernstein’s theory can occur, that the 
product of frequencies of blood group A and blood group B, in nearly 
all reported cases, exceeds the product of frequencies of blood group 
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O and blood group AB, though these products should be numerically 


AXB 
ual, or in other words the tient should be equal to unity. 
eq quotien OX AB eq ty 


The result of analysis was rather disappointing with regard to the ac- 
curacy of serological technique applied by the majority of scientific 
workers who studied mating A X B. The question was also asked 
whether the reported results from other matings could be considered 
reliable or whether they are similarly incorrect. It has been shown that 
exceptions to Bernstein’s theory could be considered as errors, or that, 
on the contrary, their low frequencies could be equally explained by 
inaccuracy in testing. The latter possibility means that more reported 
exceptions might be expected in the future if more accurate technique 
is used. 

3. The conclusion was reached that the existence of exceptions 
to Bernstein’s theory could be rightly assumed. A modification of his 
theory was suggested while the basic frame of the theory was retained. 
In order to explain reported exceptions, it was suggested that genes A 
and B are partially linked. It is presumed that both genes A and 
B, being present simultaneously on the same chromosome, are mu- 
tually eliminated in their manifestation. In this connection it was men- 
tioned that this supposed mutual action of genes, called position effect, 
could be compared to stereo-isomeres of the same molecules of pro- 
teins. 

4. The formulae for estimating the relative frequencies of chromo- 
somes were derived. The expected frequencies of children of respective 
blood groups resulting from each possible mating were given. These 
were expressed in terms of relative frequencies of chromosomes while 
linkage was also taken into account. The relative frequencies of blood 
groups in children resulting from all possible matings theoretically should 
be identical with relative frequencies of respective blood groups of the 
population of parents. The same should also be true regarding relative 
frequencies of chromosomes. 

5. The relative frequencies of chromosomes actually calculated for 
an observed population of parents proved to be nearly equal to the rela- 
tive frequencies calculated for the population of children. This co- 
incidence was offered as a proof of the stability of population with 
regard to the blood groups in successive generations and also as a 
convincing proof of their Mendelian inheritance. 
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6. The linkage value was estimated by algebraic solution of equa- 
tions where observed relative frequencies of cross-overs (e.g. ex- 
ceptions to Bernstein’s theory) were equated to their expected fre- 
quencies given in terms of known relative frequencies of chromosomes 
and unknown linkage value. Two systems of these equations were form- 
ed and solved for the unknown linkage value, one, by using all the ex- 
ceptions of the same mating, the other, by using the exceptions only of 
the same blood group but resulting from all matings. The close coincid- 
ence of linkage values estimated separately for each mating, with the 
one exception of mating O X O has been pointed out. Linkage values 
estimated according to the exceptions reported in all other matings show- 
ed a surprisingly small variation. The average excluding the mating 
O X O, was 0.055, which seems to be a more accurate linkage value 
than the average of values calculated from all matings (0.049). It has 
been suggested that the testing of children resulting from mating O XK O 
was not without errors, as far as exceptions of blood group B and AB 
were concerned. It has also been pointed out that an erroneous inter- 
change between blood group B and blood group AB may be rightly pre- 
sumed. 

7. The suggested modification has not been presented as an at- 
tempt to question the validity of Bernstein’s theory but, on the con- 
trary, this modification has been offered in order to show that both 
theories, the former theory of von Dungern and Hirszfeld, as well as 
the commonly accepted theory of Bernstein, can be connected in one 
system. 

8. Finally, it has been suggested that the proposed modification 
may open a new approach with regard to the exceptions which have 
been considered only as errors but which might become more fre- 
quent with improved testing, at least as far as the exceptions in some 
matings are concerned. On the other hand, if the frequencies of the 
exceptions are actually very low, a small value of linkage is indicated. 
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Gupcer, E. W. The earliest winged fish-catchers. Scient. Monthly, 59: 120-129, 
1044. 

Kipper, ALFRED, u. Archaeology of Northwestern Venezuela. Papers of the Pea- 
body Museum of Am. Archaeol. and Ethnol., Harvard Univ., Vol. 26, No. 1. 
Cambridge, Mass. (Peabody Museum), 1944. Pp. viii + 178 + 18 plates 
+ 1 folding map. 10/4 X 7% inches. $3.75 (paper). [Bibliography of 5% 
pages. ] 

Movius, HALLAM L., Jr. Early Man and Pleistocene Stratigraphy in Southern 
and Eastern Asia. Papers of the Peabody Museum of Am. Archaeol. and 
Ethnol., Harvard Univ., Vol. 19. No. 3. Cambridge, Mass. (Peabody Muse- 
um), 1944. Pp. ix + 125 + 2 maps + 18 plates. 10% X 7% inches. $3.75 
(paper). [Bibliography of 266 titles.] 

Se.tzer, Cart C. Racial Prehistory in the Southwest and the Hawikuh Zunis. 
Papers of the Peabody Museum of Am. Archaeol. and Ethnol., Harvard Univ., 
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Vol. 23, No. 1. Cambridge, Mass. (Peabody Museum), 1944. Pp. vii + 37. 
10% X 7% inches. 75 cents. [Bibliography of 28 titles.] 


4. Genetics—General Principles 


AtLtan, Witiram, C. Naso Hernpon, and Fiorence C. Duprey. Some examples 
of the inheritance of mental deficiency: apparently sex-linked idiocy and 
microcephaly. Am. J. Ment. Defic., 48: 325-334, 1044. [Bibliography of 19 
titles. ] 

Epxrusst, Borts, and Erceen Sutton. A reconsideration of the mechanism of 
position effect. Proc. Natl. Acad. Sci., 30: 183-197, 1944. [38 bibliographic 
footnotes. ] 

HALPERIN, SipnEy L. Three pedigrees of microcephaly, with a note on their 
genetic implications. J. Hered., 35: 211-214, 1944. 


5. Human Heredity 


Fats, Haroitp F., and C. W. Correrman. Genetic studies on ectopia lentis. A 
pedigree of simple ectopia of the lens. Arch. Ophthal., 30: 610-620, 1943. Pp. 
(of reprint) 11. [4 bibliographic footnotes.] 

Hucues, Byron O. The inheritance of eye color in man—brown and nonbrown. 
Contributions from the Laboratory of Vertebrate Biology No. 27. Ann Arbor, 
Michigan, April, 1944. Pp. 10. 

MorrraM, V. H. The Physical Basis of Personality. New York (Penguin Books, 
Inc.), 1944. Pp. 124. 7 X 4% inches. 25 cents (paper). 

Mystivec, V. Contribution to the Study of Human Blood Groups. London (The 
Royal Anthropol. Inst. of Great Britain and Ireland), nd. Pp. 17. 11 X 8% 
inches, (paper). [Bibliography of 9 titles.] 

STRANDSKOv, Hertur H. Physiological aspects of human genetics, five human 
blood characteristics. Physiol. Rev., 24: 445-466, 1944. [Bibliography of 162 
titles. ] 


6. Eugenics 


[Vacant] 


II. GROUP BIOLOGY 
1. Environment of Man 


ARMSTRONG, Epwarp A. The Way Birds Live. 2nd ed. London (Lindsay Drum- 
mond, Ltd.), 1944. Pp. 96 + 16 plates. 834 X 5% inches. 7s. 6d. 

Coptey, G. H. Wild Flowers and Weeds. London (John Crowther), n.d. Pp. 
164. 7% X 4% inches. 8s. 6d. 

Gorrue, C. M. Sierran Cabin from Skyscraper. A Tale of the Sierran Piedmont. 
Sacramento and San Francisco (Keystone Press), 1943. Pp. x + 185. 9 X 6 
inches. 

Henpy, E. W. Somerset Birds and Some Other Folk. London (Eyre and Spottis- 
woode), 1944. Pp. 165 + 14 plates. 8% X 5% inches. 12s. 6d. 
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Matuer, Kirttey F. Enough and To Spare. Mother Earth Can Nourish Every 
Man in Freedom. New York (Harper Bros.), 1944. Pp. 186 + 1 map. 7% 
X 4% inches. $2.00. 

Mayr, Ernst. The Birds of Timor and Sumba. Bull. of the Am. Museum of Nat. 
Hist., 83: 123-194, 1944. [Bibliography of 25 titles.] 

Murisz, ApotpH. The Wolves of Mount McKinley. Fauna of the National Parks 
of the United States Series No. 5. Washington, D.C. (Govt. Printing Office), 
1944. Pp. 238. 9% X 5% inches. 40 cents (paper). 

Roys, Ratpo L. The Indian Background of Colonial Yucatan. Carnegie Instn. 
of Washington Publ. No. 548. Washington (Carnegie Instn..), 1943. Pp. vii 
+ 244. 9% X 6% inches. $2.75 (cloth) ; $1.75 (paper). [Bibliography of 14 
pages; 2 maps.] 


2 Public Health and Hygiene 


Barreto, J. BArros, OSwALpo L. Costa, and Jos—t Meperros Terxerra. Os indices 
sanitarios de 1942 das capitais de Estados brasileiros. Arg. de hig., 13: No. 3: 
121-152, 1943. 

CoNFERENCIA PANAMERICANA DE DrrREcTORES NACIONALES DE SANIDAD (V). Wash- 
ington, D.C., abril 21-22, 1944. Bol. Ofc. San. Panam., 23: 481-522, 1944. [1 
bibliographic footnote. ] 

_,DunuaAM, Georce C. The cooperative health program of the American republics, 
Am. J. Pub. Health, 34: 817-827, 1944. 

Eyies, Done E. A Critical Review of the Literature Relating to the Flight and 
Dispersion Habits of Anopheline Mosquitoes. Pub. Health Bull. 287. 
Washington (Govt. Printing Office), 1944. Pp. 39. 9 X 5% inches. 10 cents, 
[Bibliography of 9% pages.] 

Fij1, Lectstative Counci. Medical Department (Annual Report for 1943). 
Council Paper No. 17. Fiji (Legislative Council), 1944. Pp. 15. 12% X 8% 
inches. 

Fospick, Raymonp B. Public health as an international problem. Am. J. Pub. 
Health, 34: 1133-1138, 1944. 

Hunoiey, James M., and Kaarto W. Nasr. Anti-plague measures in Tacoma, 
Washington. Pub. Health Rep., 59: 1239-1255, 1944. 

MACKINTOSH, JAMES M. Teaching and practice in preventive medicine. The Lan- 
cet, July 1: 1-16, 1944. ; 

MountTINn, JoseEpH W. Medical care. A private enterprise or a social service? 
Pub. Health Rep., 59: 1405-1411, 1944. 

MountTIN, JosepH W. Relocation of physicians a prerequisite to better medical 
care; Chairman’s address. J.A.M.A., 126: 203-205, 1044. [8 bibliographic 
footnotes. } 

Sawyer, Witspur A. A proposed program to prevent the spread of malaria in the 
United States from infected individuals returned from abroad. J. Natl. Ma- 
laria Soc., 3: 63-67, 1944. [Bibliography of 9 titles.] 

SHEPARD, WILLIAM P. To-morrow’s tuberculosis associations. Am. Rev. Tuberc., 
50: 244-250, 1944. 

Stmmmons, J. S. Wartime importance of tropical diseases. Scient. Monthly, 59: 405- 


413, 1944. 
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* Usrncer, Rosert L. The Treatominae of North and Central America and the West 
Indies and Their Public Health Significance. Pub. Health Bull. 288. Wash- 
ington (Govt. Printing Office), 1944. Pp. iv + 83 + 12 plates. 9% X 5% 
inches. 25 cents. [Bibliography of 6% pages.] 

Varcas, Luts. Los subgeneros Americanos de Anopheles (Diptera, Culicidae). 
Anopheles (Russellia) xelajuensis de Leon, 1938 N. Subgn. y Anopheles 
(Coelodiazesis) fausti N. Sp. Rev. d. Inst. salub. y enferm. trop., 4: 57-77, 
1943. [Bibliography of 20 titles.] 

WICKREMASINGHE, W.G. Report of the Milk Committee. Colombo, Ceylon (Gov- 
ernment Press), 1944. Pp. vi + 57 + 4 plates + 3 maps. 954 X 6% inches. 


Rs. 2.50. 
3. Migration 
idices [Vacant] 
io. 3: 
V ash- 4. Population 
. . 
et BurEAU OF THE Census. Population—Special Reports. Washington, D.C. Per 
iblics. capita income in wage-earner families, by size of family: 1939. Series P-44, 
No. 19. Sept. 8, 1944. Pp. 2. 
* ond 20. Families in the United States classified by number of children: 1940. 
287. Sept. 14, 1944. Pp. 2. 
cents. Cuitty, Heren. Canadian arctic wild life enquiry, 1941-42. J. Animal Ecology, 
12: 163-172, 1943. [Bibliography of 3 titles.] 
1943). Curry, HeLen. The snowshoe rabbit enquiry, 1941-42. The Canadian Field-Nat- 
x 8% uralist, 57 : 136-141, 1943. 


FisHER, JAMES, and H. G. Vevers. The breeding distribution, history and popula- 
Pub. tion of the North Atlantic gannet (Sula bassana). Pt.1. A history of the gan- 
net’s colonies, and the census in 1939. J. Animal Ecology, 12: 173-213, 1943. 
coma, [Bibliography of 308 titles.] 
FisHER, JAMES, and H. G. Vevers. The breeding distribution, history and popula- 
» Lan- tion of the North Atlantic gannet (Sula bassana). Pt. 2. The changes in the 
world numbers of the gannet in a century. J. Animal Ecology, 13: 49-62, 1944. 
[Bibliography of 6 titles.] 
Hauser, Puiurp M. War-time estimates of the population of the United States. 
Estadistica, 2: No. 5: 104-110, 1944. [3 bibliographic footnotes.] 
Lemieux, O. A. Changements de population releves par le recensement de 1941. 
Estadistica, 2: No. 7: 375-380, 1944. [2 bibliographic footnotes.] 
SrsLEY, Etspripce. Sobre las estimaciones de la poblacion. Estadistica, 2: No. 7: 
358-366, 1944. [8 bibliographic footnotes. ] 
TaAguBER, IRENE B. The development of population predictions in Europe and the 
Americas. Estadistica, 2: No. 7: 323-346, 1944. [42 bibliographic footnotes.] 
TRUESDELL. Leon E. [Prepared under the supervision of]. Population. State of 
Birth of the Native Population. Washington (Govt. Printing Office), 
1944. Pp. viii + 78. 11% X 9g inches. 25 cents. 
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5. Mortality and General Vital Statistics 


Bureau oF THE Census. Annual Summary of Motor Vehicle Accident Fatalities, 
1942. Washington (Govt. Printing Office), Sept. 11, 1944. Pp. 78. 10% X 
8 inches. 

BurREAU oF THE CENsus. Vital Statistics—Current Mortality Analysis. Wash- 
ington, D.C. Discussion of returns from the mortality sample. Vol. 2, No. 7. 
July, Sept. 26, 1944. Pp. 4. No. 8. Aug., Oct. 30. 1944. Pp. 4. 

BureEAvU oF THE Census. Vital Statistics—Special Reports. Washington, D.C. 
Various numbers of Volume 19, Selected Studies, as follows: 

18. Deaths by age, race, and sex, United States and each State, 1942. July 2s, 
1944. Pp. 352-363. 

20. Natality and mortality data by place of occurrence and place of residence, 
each state, 1942. Sept. 12, 1944. Pp. 304-308. 

21. Effect of changing birth rates upon infant mortality rates. Nov. 10, 1944. 
Pp. 401-412. 

Cottins, SELwyn D. Age and sex incidence of influenza in the epidemic of 1943- 
44, with comparative data for preceding outbreaks. Pub. Health Rep., 59: 
1483-1503, 1944. [Bibliography of 31 titles.] 

CoMMITTEE OF STATISTICAL Practice. REPORT OF THE SUBCOMMITTEE ON Ma- 
TERNAL, STILLBIRTH AND INFANT MortTA.ity, JAcop YERUSHALMY, CHAIR- 
MAN. Stillbirth and maternal mortality rates. Am. J. Pub. Health, 34: 880- 
803, 1944. [2 bibliographic footnotes.] 

Hicctns, Jorce A. Estudio estadistico sobre la mortalidad por tuberculosis en la 
ciudad de Guayaquil. (Spanish and English.) Rev. ecuatoriana hig. y med. 
trop., 1: 33-100, 1944. [Bibliography of 16 titles.] 

Linper, Forrest E. La estadistica vital del futuro. Estadistica, 2: No. 5: 3-9, 
1944. 

LivericHT, DororHy J. Tuberculosis mortality among residents of the 92 cities 
of 100,000 or more population: United States, 1939-41. Pub. Health Rep., 
59 : 942-955, 1944. 

Scorzetur, AcuiLies, Jr. Mortinatalidade nas capitais brasileiras. Arg. de hig., 

13: No. 3: 7-25, 1943. [Bibliography of 6 titles.] 


6. Morbidity and Epidemiology 


Apams, J. M., M. P. Tuicpen, and E. R. Rickarp. An epidemic of influenza A 
in infants and children. A clinical and laboratory investigation. J.A.M.A., 
125 : 473-476, 1044. Pp. (of reprint) 12. [18 bibliographic footnotes.]} 

BettrANn, Enrique. Estudio de cepas Mexicanas de Plasmodium vivax, en casos 
de paludismo inducido. Rev. d. Inst. salub. y enferm. trop., 4: 31-48, 10943. 
[Bibliography of 16 titles.] 

BusTAMENTE, Micuet E., and GerArpO VARELA. Una nueva rickettsiosis en Mex- 
ico. Existencia de la fiebre manchada Americana en los Estados de Sinaloa y 
Sonora. Rev. d. Inst. salub. y enferm. trop., 4: 189-210 + 1 plate, 1943. [Bibli- 
ography of 12 titles.] 

Gararer, W. M. Sickness absenteeism among male and female industrial workers 
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during 1943, and among males during the first and second quarters of 1944, 
with a note on the respiratory epidemic of 1943-44. Pub. Health Rep., 59: 
1267-1274, 1944. [ Bibliography of 5 titles.] 

Garrett, S. D. Root Disease Fungi. A Treatise on the Epidemiology of Soil 
Borne Disease in Crop Plants, and a First Exposition of the Principles of 
Root Disease Control. Annales Cryptogamici et Phytopathologici, Vol. I. 
Waltham, Mass. (Chronica Botanica Co.), 1944. Pp. 177 + 1 plate. 9 X 6 
inches. $4.50. [Bibliography of 16 pages.] 

INDUSTRIAL HEALTH RESEARCH BoaArD, SUBCOMMITTEE OF. The Recording of 
Sickness Absence in Industry. (A Preliminary Report.) Medical Research 
Council. Industrial Health Research Board Report No. 85. London (H. M. 
Stationery Office), 1944. Pp. ii + 17. [2 bibliographic footnotes.] 

Kurcter, I. J.. D. S. BresuH, and W. Kocn. Observations on two epidemics of in- 
fective hepatitis in Palestine among recent immigrants. J. Infect. Dis., 74: 234- 
246, 1944. [Bibliography of 15 titles.] 

Lima, J. P. pe CarvALHo, and Marra ARANTES. Vacinacao contra a coqueluche. 
Rev. do Inst. Adolfo Lutz, 3: No. 1: 9-19, 1943. [Bibliography of 22 titles.] 
Mazzorti, Luis, and ENRIQUETA QUINTANAR. Examen de 1551 nifios de la ciudad 
de Mexico, utilizando el metodo de Graham, para investigar oxiuriasis. Rev. d. 

Inst. salub. y enferm. trop., 4: 173-178, 1943. [Bibliography of 3 titles.] 

Mazzotti, Luts, ENRIQUETA QUINTANAR, and MAatiLpE Pripa. Investigacion de 
Enterobis vermicularis en 500 nifios menores de 3 afios y en 500 ancianos de 
la ciudad de Mexico. Rev. d. Inst. salub. y enferm. trop., 4: 273-277, 1943. 
[Bibliography of 3 titles.] 

Mazzotti, Luis, and Erena Lozano Huse. La prueba intracutanea de Bachman 
para el diagnostico de la triquinosis en 1,000 personas sanas de la ciudad de 
Mexico. Rev. d. Inst. salub. y enferm. trop., 5: 31-35, 1944. [Bibliography of 8 
titles.] 

Mazzorti, Luts, and M. Teresa Osorro. Cinco nuevos casos de infeccion humana 
por Hymenolepis diminuta en Mexico. Rev. d. Inst. salub, y enferm. trop., 
4:49-52, 1943. [Bibliography of 5 titles.] 

Orson, B. J., et al. An epidemic of a severe pneumonitis in the bayou region 
of Louisiana. 1. Epidemiological study. II. Clinical features of the disease. 
III. Pathological observations. Report of autopsy on two cases with a brief 
comparative note on psittacosis and Q fever. Pub. Health Rep., 59: 1299-1311; 
1331-1350 + 3 plates; 1363-1373 + 10 plates, 1944. [Bibliographies of I, 9 
titles ; II, 3 titles; III, 7 titles.] 

Sawyer, W. A., et al. Jaundice in army personnel in the western region of the 
United States and its relation to vaccination against yellow fever. Am. J. Hyqg., 
39: 337-430 and 40: 35-107, 1944. [Bibliography of 70 titles.] 


7. Natality, Fecundity, Fertility 


TruEspDELL, Leon E. [Prepared under the supervision of]. Population, Differen- 
tial Fertility, 1940 and 1910. Standardized Fertility Rates and Reproduction 
Rates. A Supplement to the Report Designated “Fertility for States and 
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Large Cities.” Washington (Govt. Printing Office), 1944. Pp. vi + 40. 11% 
X 9% inches. 15 cents. 


8. Birth Control 
[Vacant] 


9. Marriage and Divorce 


BurEAU OF THE CeNsUsS. Population—Special Reports. Washington, D.C. Mar- 
riage licenses issued for cities of 100,000 or more: January to June, 1944 and 
1943. Series PM-2, No.1. Aug. 14, 1944. Pp. 2. 

2. Marriage licenses issued for cities of 100,000 or more: July, 1944 and 1943. 
Sept. 2, 1944. Pp. 2. 
3. Marriage licenses issued in cities of 100,000 or more: Aug., 1944 and 1943. 
Sept. 24, 1944. Pp. 2. 
4. Marriage licenses issued in cities of 100,000 or more: Sept., 1944 and 1943. 
Oct. 30, 1944. Pp. 2. 

BurREAU OF THE CENSUS. Population—Special Reports. Washington, D.C. Mar- 
riages in the United States: 1914 to 1943. Series PM-1, No. 1. July 4, 1944. 
Pp. 2. 

2. Number of marriages, by states: 1937 to 1943. Oct. 6, 1944. Pp. 2. 
3. The wartime marriage surplus. Nov. 12, 1944. Pp. 3. 


III. BEHAVIOR 
1. Ractal and Genetic Psychology 


CARRIGHAR, SALLY. One Day on Beetle Rock. New York (Alfred A. Knopf), 
1944. Pp. 196. 8% X 5% inches. $2.75. 

Gorpon, KennetH. The Natural History and Behavior of the Western Chipmunk 
and the Mantled Ground Squirrel. Corvallis, Oregon (Oregon State College), 
1943. Pp. 104. 10% X 7% inches. 75 cents. [Bibliography of 4 pages.] 

Younc, Kimpatit. Social Psychology. 2nd ed. New York (F. S. Crofts and 
Company), 1944. Pp. viii + 578. 8% X 5% inches. $4.00. 


2. Individual Psychology 


Brown, Frep. An experimental and critical study of the intelligence of Negro 
and white kindergarten children. J. Genet. Psychol., 65: 161-175, 1944. 
[Bibliography of 25 titles.] 

KANNER, Leo. Convenience and convention in rearing children. Scient. Monthly, 
59: 301-306, 1944. 

LeHMAN, Harvey C. Man’s most creative years. Scient. Monthly, 59: 384-392, 
1944. [Bibliography of 16 titles.] 

MACKINTOSH, JAMES M. The War and Mental Health in England. New York 
(Commonwealth Fund), 1944. Pp. 91. 8% X 5% inches. 85 cents. 

Meter, Norman C. Military Psychology. Foreword by Lieutenant-General Ben 
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Lear. New York and London (Harper and Brothers), 1943. Pp. xx + 3095. 
8 X 5% inches. $3.00. [Bibliography for each chapter.] 

RosENTHAL, B. G. Hypnotic recall of material learned under anxiety- and non- 
anxiety-producing conditions. J. Exper. Psychol., 34: 369-380, 1944. [Bibli- 
ography of 17 titles.] 

SCHEINFELD, AMRAM. Women and Men. New York (Harcourt, Brace and Co.), 
1944. Pp. xv + 453. 8% X 5% inches. $3.50. [Bibliography of 27 pages.] 
Stevens, J. M. and J. A. BAgr. Factors influencing the efficacy of punishment and 
reward: the opportunity for immediate review, and special instructions regard- 
ing the expected role of punishment. J. Genet. Psychol., 65: 53-66, 1944. 

[Bibliography of 5 titles.] 

TayLor, CAROLINE. Studies in color blindness. 1. Negative after images. J. Ex- 
per. Psychol., 34: 317-324, 1944. [Bibliography of 5 titles.] 

WasHBURN, RutTH WeENpDELL. Re-education in a Nursery Group. A Study in 
Clinical Psychology. Monographs of the Society for Research in Child Devel- 
opment, Vol. 9, No. 2, Ser. No. 38. Washington, (Natl. Research Council), 
1944. Pp. iii + 175. 9 X 6 inches. $2.00 (paper). 

Wuirte, Lestre A. The symbol: the origin and basis of human behavior. Etc., 
I :299-237, 1944. [18 bibliographic footnotes. ] 

Wuorr, BENJAMIN Lee. The relation of habitual thought and behavior to lan- 
guage. Etc., 1: 197-215, 1944. [1 bibliographic footnote.] 


3. Psychiatry 


ArnoLtp, Macpa B. Emotional factors in experimental neuroses. J. Exper. 
Psychol., 34: 257-281, 1944. [Bibliography of 42 titles.] 

Bryou, S. W. and B. R. McCanptess. An .approach to a more comprehensive 
analysis of mentally retarded predelinquent boys. J. Genet. Psychol., 65: 147- 
160, 1944. [Bibliography of 109 titles.] 

Britt, A. A. Freud’s Contribution to Psychiatry. New York (W. W. Norton and 
Co., Inc.), 1944. Pp. 244. 8 X 5% inches. $2.75. [Bibliographic footnotes 
throughout. ] 

Deutcn, Hetene. The Psychology of Women. A Psychoanalytic Interpretation. 
Vol. I. Foreword by Stanley Cobb. New York (Grune and Stratton), 1944. 
Pp. xiv + 399. 834 X 6 inches. $4.50. [Bibliography of 7 pages.] 

Loranp, SANDOR [Ed.]. Psychoanalysis Today. New York (International Uni- 
versity Press), 1944. Pp. xvi + 404. 9% X 6 inches. $6.00. [Bibliography 
at the end of each chapter.] 


4. History and Biography 


Browne, CHARLES A. Thomas Jefferson and the Scientific Trends of His Time. 
Chronica Botanica, Vol. 8, No. 3. Waltham, Mass. (Chronica Botanica Co.) ; 
New York (G. E. Stechert and Co.), 1944. Pp. 361-424. 10% X 6% inches. 
$1.25 (paper). [Bibliography of 609 titles.] 

Doorty, ELEANor. The Microbe Man: A Life of Pasteur. Hammondsworth, 
England (Penguin Books), 1943. Pp. viii + 112. 7% X 4% inches. od. (pa- 
per). 
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Quiciey, Harotp S. China today. I/nternat. Conciliation, No. 404: 591-626, 1944. 
[Bibliography of 29 titles.] 

Ropcers, ANDREW Denny, m1. American Botany 1873-1892: Decades of Transi- 
tion. Princeton (Princeton Univ. Press), 1944. Pp. vii + 340. 9% X 6 
inches. $3.75. [Bibliographic footnotes throughout.] 

Scuuipp, Paut Artuur [Ed.]. The Philosophy of Bertrand Russell. The Library 
of Living Philosophers, Vol. V. Evanston and Chicago (Northwestern Univ.), 
1944. Pp. xv + 815 +1 plate. 9 X 6 inches. $4.00. 

Sicertst, Henry E. and Genevieve Miter [Eds.]. Essays in the History of 
Medicine Presented to Professor Arturo Castiglioni on the Occasion of His 
Seventieth Birthday, April 10, 1944. Supp. to the Bull. of the Hist. of Med., 
No. 3. Baltimore (Johns Hopkins Press), 1944. Pp. vi + 358. 10 X 6 
inches. $3.50 (paper). 

Woop, L. N. Raymond L. Ditmars: His Exciting Career with Reptiles, Animals 
and Insects. New York (Julian Messner, Inc.), 1944. Pp. x + 272. 8% X 
5% inches. $2.50. [“Selected Bibliography of Raymond Ditmars” of 12% 


pages. ] 


5. Sociology, Law, Politics and Religion 


Dopps, Harotp W. The role of the expert in government, his use and abuse. Mil- 
bank Mem. Fd. Quart., 22: 207-221, 1944. 

ProcGRAM Division, BurEAU OF EMPLOYMENT SECURITY, AND THE DIVISION OF 
PUBLICATIONS AND Review, OFFICE OF THE EXxecuTIvE Director. The G. I. 
bill of rights: an analysis of the Servicemen’s Readjustment Act of 1944. 
Soc. Sec. Bull., 7: No. 7: 3-13, 1944. [3 bibliographic footnotes. ] 


6. Economics 


Bevertpce, WILLIAM. Social security: some trans-Atlantic comparisons. J. Roy. 
Stat. Soc., 106: 305-332, 1944. [Some bibliographic footnotes. ] 

BuREAU OF THE Census. City finances: 1943. Washington, D.C. Various issues 
of Volume 1, Individual city reports, as follows: 1, Washington, D.C.; 2, Buf- 
falo, N.Y.; 3, Milwaukee, Wis.; 4, Chicago, Ill.; 5, Cincinnati, Ohio; 6, San 
Antonio, Tex.; 7, Oakland, Calif. 

BurEAU OF THE CENSUS. Housing—Special Reports. Washington, D.C. Tenure 
of home and vacancy, for groups of urban places classified according to size: 
1940. Series H-44, No. 2. Nov. 4, 1944. Pp. 7. 

3. Type of structure, year built, and number of rooms, for dwelling units in 
groups of urban places classified according to size: 1940. Nov. 8, 1944. Pp. 4. 

BurEAU OF THE Census. State finances: 1943. Washington, D.C. Volume 2: 
Topical reports. 4. Balances in state general, highway, and postwar-re- 
serve funds in 1943. March, 1944. Pp. 12. 

BurEAU OF THE CENSUS. State finances: 1944. Washington, D.C. Volume 2: 
Topical reports. 1. State tax collections in 1944. (Preliminary.) Aug. 10944. 
Pp. 12. 
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Gray, E. R. [Prepared under the supervision of]. County Finances 1942. Com- 
pendium. Washington, D.C. (Govt. Printing Office), 1944. Pp. iv + 490. 
11% X 9% inches. $1.00 (paper). 

KressLinc, Oscar E., and NicHotas YAworski. [Prepared under the supervision 
of]. Mineral Industries 1939. Vol. II. State and County Statistics. Wash- 
ington (Govt. Printing Office), 1944. Pp. vi + 333. 1134 X 9% inches. $1.75. 

ScuWwartTz, Epwarp W., and Etorse R. SHERMAN. Community Health and Wel- 
fare Expenditures in Wartime: 1942 and 1940—30 Urban Areas. U.S. De- 
partment of Labor, Children’s Bureau, Washington, D.C. Bureau Publication 
302, 1944. Pp. iv + 70. 10% X 7% inches. 

TRUESDELL, Leon E. [Prepared under the supervision of]. Population: Esti- 
mates of Labor Force, Employment, and Unemployment in the United States, 
1940 and 1930. Washington (Govt. Printing Office), 1944. Pp. vi + 18. 
11% X g inches. 15 cents. 


7. Education 


Burtier, NicHotas Murray. Men or machines. An address at the opening of the 
Igist academic year of Columbia Univ., Sept. 27, 1944. New York (Columbia 
Univ.), 1944. Pp. (of reprint) 4. 

Doyte, Henry Gyatton, et al. A Survey of Language Classes in the Army 
Specialized Training Program. Prepared for The Commission on Trends in 
Education. New York (Commission on Trends in Education), 1944. Pp. 27. 
9 X 5% inches. 25 cents. 

Jayne, Clarence D. A study of the learning and retention of materials presented 
by lecture and by silent film. J. Educ. Research, 38: 47-58, 1944. [1 bibli- 
ographic footnote.] 

MAINLAND, DonaLp. Anatomy in medical education. J. A. Am. M. C., 19: 288- 
297, 1944. [1 bibliographic footnote.] 

U. S. Orrice or Epucation. Preemployment Trainees and War Production. A 
Report of a Follow-up Survey of Persons Receiving Instruction in Pre-em- 
ployment Vocational Training Courses for War Production Workers. Voca- 
tional Division Bull. No. 224. Defense Training Series No. 2. Washington, 
D.C. (Govt. Printing Office), 1943. Pp. 88. 9% X 9% inches. 15 cents 
(paper ). 


8. Ethnology. Cultural Anthropology, Travel and Exploration 


Coox, S. F. The Conflict Between the Californian Indian and White Civilization. 
III. The American Invasion, 1848-1870. IV. Trends in Marriage and Di- 
vorce since 1850. Jbero-Americana Nos. 23, 24. Berkeley and Los Angeles 
(Univ. of California Press), 1944. Pp. 115 and 29. 9% X 6 inches. $1.25; 
35 cents (paper). [Bibliographic footnotes throughout.] 

Dunvap, Knicut. The great Aryan myth. Scient. Monthly, 59: 296-300, 1944. 

Empree, Jonn F. Gokkanosho: a remote corner of Japan. Scient. Monthly, 59: 
343-355, 1944. 

LEIGHTON, ALEXANDER H., and DororHea C. LeicGHton. The Navaho Door. An 
Introduction to Navaho Life. Foreword by John Collier. Cambridge (Har- 
vard Univ. Press), 1944. Pp. xviii + 149. 9% X 6% inches. $4.00. 
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Renner, H. D. The Origin of Food Habits. London (Faber and Faber), 1944. 
Pp. 261. 854 X 5% inches. 15s. [Some bibliographic footnotes. ] 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


Simmons, KATHERINE. The Brush Foundation Study of Child Growth and De- 
velopment. II. Physical Growth and Development. Monographs of the So- 
ciety for Research in Child Development, Vol. 9, No. 1, Ser. No. 37. Wash- 
ington (Natl. Res. Council), 1944. Pp. xvii + 87. 5% X 8% inches. $1.25 
(paper). 

Sprecet, E. A., and I. Sommer. Neurology of the Eye, Ear. Nose, and Throat. 
New York (Grune and Stratton), 1944. Pp. xi + 667. 9 X 6 inches. $7.50. 
[Bibliography of 17109 titles.] 


2. Physical Anthropology and Anthropometry 


Damon, ALBERT, and Francis E. Ranpat. Physical anthropology in the Army Air 
Forces. Am. J. Phys. Anthop., 2 (new ser.) : 293-316, 1944. [Bibliography of 
3 titles. ] 

HENCKEL, CarLos, and Epuarpo SKEwEs. El peso do algunos Organos internos. 
(Contribuciones al estudio de la Antropologia Chilena XIV). Bol. Soc. Biol. 
Concepcion (Chile), 17: 39-56, 1943. [Bibliography of 12 titles.] 

STEGGERDA, Morris, and Hirpa H. WHEELER. Anthropology and human genetics. 
Carnegie Instn. of Washington Yearbook No. 42: 157-160, 1943. 

WIENER, ALEXANDER S., Eve B. Sonn, and Curen L. Yr. Blood groups, subgroups, 
M-N and RH types of Chinese. Am. J. Phys. Anthrop., 2 (new ser.) : 267- 
273, 1944. [Bibliography of 17 titles.] 


3. Constitution 


[Vacant] 


V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


CorrerMAN, C. W. Serological differences in the genus Peromyscus demonstrable 
with normal human sera. Contributions from the Laboraiory of Vertebrate 
Biology, No. 29. Ann Arbor, Michigan, July, 1944. Pp. 13. [Bibliography of 
Q titles. ] 

Cowes, RayMonp BripGMANn, and CuHarLes Mitrcuiit Bocert. A preliminary 
study of the thermal requirements of desert reptiles. Bull. Am. Mus. Nat. Hist., 
Vol. 83, Art. 5, pp. 261-296. [Bibliography of 1 page.] 

Crampton, E. Warp. Physiological age—a fundamental principle. Child Develop., 
15: 3-52, 1944. [2 bibliographic footnotes. ] 

Gams_e, James L. Chemical Anatomy, Physiology and Pathology of Extracellular 
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Fluid. A Lecture Syllabus. 4th ed. Boston (Harvard Med. School), 1942. 
46 charts. 9 X 7 inches (paper). [Bibliography of 209 titles.] 

McCarrison, Rosert. Nutrition and National Health. Being the Cantor Lectures 
Delivered before The Royal Society of Arts 1936. London (Faber and Faber, 
Ltd.), 1944. Pp. 75 +3 plates. 834 X 5% inches. 6s. 

Pupp, E. Absence of correlation in New Zealand between blood groups and 
dental decay, allergy, and certain character traits. Am. J. Phys. Anthrop., 2 
(new ser.) : 147-149, 1944. [Bibliography of 17 titles.] 

Rosrnson, WiLit1AM D., Georce C. Payne, and Jose CALvo (DE LA TORRE). A 
study of the nutritional status of a population group in Mexico City. J. Am. 
Dietet. Assoc., 20: 289-297, 1944. [Bibliography of 25 titles.] 

Senn, Mitton J. E., and PoHyturs Krarrt Newr. All About Feeding Children. 
New York (Doubleday, Doran and Company, Inc.), 1944. Pp. v + 269. 7% 
X 5% inches. $2.50. 

SmitH, Hucnw H. Nutrition and public health. Nutrition Rev., 2: 257-261, 1944. 

Tokay, Evpert. Fundamentals of Physiology. The Human Body: Its Functions 
and Structure. Philadelphia (Blakiston Co.), 1944. Pp. xiv + 336. 8% X 
5% inches. 69 cents. 

Various AutHors. Handbook of Nutrition: A Symposium. Prepared under the 
Auspices of the Council of Foods and Nutrition of the American Medical Asso- 
ciation. Chicago (Am. Med. Assoc.), 1943. Pp. 586. 8% X 5% inches. $2.50. 

WIENER, ALEXANDER S., RutH B. Betkrn, and Eve B. Sonn. Distribution of the 
A.-A:-B-O, M-N, and RH blood factors among Negroes in New York City. 
Am. J. Phys. Anthrop., 2 (new ser.) : 187-194, 1944. [Bibliography of 14 
titles.] 


2. Senescence, Senility and Longevity 


[ Vacant] 


3. Biochemistry 


Anson, M. L., and Joun T. Epsatt [Eds.]. Advances in Protein Chemistry. Vol. 
I. New York (Academic Press), 1944. Pp. xi + 341. 9 X 6 inches. $5.50. 
[Bibliography for each part.] 

HorrMAN, JAcos. Female Endocrinology: Including Sections of the Male. 
Philadelphia (W. B. Saunders Company), 1944. Pp. xv + 788. 9% X 6% 
inches. $10.00. [Bibliography for each chapter. ] 

Lopez, Arturo Leon. La Novela de las Vitaminas con un Prologo del Profesor 
Doctor Pedro Escudero. Buenos Aires (Orientacion Integral Humana), 1943. 
Pp. 449. 8% X 6 inches. $12.00. [Bibliography of 51 titles.] 

SaHuyuN, Metvitte. [Ed.]. Outline of the Amino Acids and Proteins. New York 
(Reinhold Publ. Co.), 1944. Pp. 251. 9 X 6 inches. $4.00. [Bibliography at 
end of each chapter. ] 

VANARENDONK, A. M., and H. A. SHonte. Dialkylaminoalkyl derivatives of sub- 
stituted quinolines and quinaldines. J. Am. Chem. Soc., 66: 1284, 1044. [5 
bibliographic footnotes. } 
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4. Pharmacology 


Cuen, K. K., and E. Brown Rospins. Age of animals and drug action. J. Am. 
Pharm. A., 33: 80-82, 1944. [Bibliography of 3 titles.] 

Cuen, K. K., and E. Brown Rosstns. Influence of age of mice on the toxicity of 
alcohol. J. Am. Pharm. A., 33: 62-63, 1944. [Bibliography of 2 titles.] 

Cuen, K. K., and E. Brown Rosstns. Influence of age of rabbits on the toxicity 
of ouabain. J. Am. Pharm. A., 33: 61-62, 1944. [Bibliography of 4 titles.] 
Coatney, G. Ropert, and W. CLarK Cooper. The prophylactic effect of sulfa- 
diazine and sulfaguanidine against mosquito-borne Plasmodium gallinaceum 
infection in the domestic fowl (preliminary report). Pub. Health Rep., 59: 

1455-1458, 1944. [Bibliography of 3 titles.] 

SanpcrouND, ]. H. Studies on the detoxication of organic arsenical compounds. 
V. Additional detoxicants for pentavalent arsenicals. J. Pharm. and Exper. 
Therap., 80: 393-398, 1944. [Bibliography of 5 titles.] 

Situ, M. I., and E. F. Ston~tman. The pharmacologic action of 2, 2 bis (p-chloro- 
phenyl) 1, 1, 1 tricholorethane and its estimation in the tissues and body fluids. 
Pub. Health Rep., 59: 984-993, 1944. [Bibliography of 8 titles.] 


VI. PATHOLOGY, CLINICAL MEDICINE AND SURGERY 


Azevepo, J. Fraca pe. Nouvelles données sur l’infection des chiens de Lisbonne 
par les leptospires. An. Inst. de med. trop., 1: 13-69 + 2 plates + 1 table, 
1943. [Bibliography of 87 titles.] 

Azevepo, J. FRAGA pE. On the presence of Dipetalonema dracunculoides (Cobbold 
1870) among dogs in Portugal. Contribution to the study of its morphology. 
An. Inst. de med. trop., 1: 105-114 + 3 tables + 5 plates, 1943. [Bibliography 
of 8 titles.] 

AZEVEDO, J. FRAGA bE, and M. Menoes Srrva. Sur I’infection des rats de Lisbonne 
par le Leptospira icterohoemorrhagioe. An. Inst. de med. trop., 1: 79-96 + 1 
table, 1943. [Bibliography of 5 titles.] 

Bates, Marston. Experiments with the virus of yellow fever in marsupials, with 
special reference to brown and grey masked opossums. Am. J. Trop. Med., 
24: 91-103, 1944. [Bibliography of 13 titles.] 

CamBourRNAc, F. J. C. Orthopodomyia pulchripalpis Rondani (Diptera, Culicidae). 
Sua ocorréncia em Portugal. An. Inst. de med. trop., 1: 71-77 + 1 plate, 1943. 
[Bibliography of 7 titles.] 

CamBournac, F, J. C. and J. M. Prrra SrmoEs. Sobre a frequéncia da infestagao 
dos caes, por Dirofilaria immitis Leidy, em Aguas de Moura. An. Inst. de med. 
trop., 1: 115-125 + 1 plate, 1943. [Bibliography of 7 titles.] 

Carte, B. N., W. H. Dewnirst, Jr., W. Braun, and M. D. Eaton. Experiments 
on the transmission of an icterogenic agent in yellow fever vaccine to horses 
and swine. J. Bact., 48: 45-60, 1944. [Bibliography of 24 titles. ] 

Cuen, K. K., Cuartes L. Ross, and G. H. A. Clowes. The modern treatment of 
cyanide poisoning. J. Indiana M. A., 37: 344-350, 1944. [65 bibliographic 
footnotes. } 

CoMMISSION ON AcuTE Respiratory Diseases. Endemic exudative pharyngitis 
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and tonsillitis. Etiology and clinical characteristics. J.A.M.A., 125: 1163-1169, 
1944. Pp. (of reprint) 20. [12 bibliographic footnotes.] 

Eaton, Monroe D., Gorpon MEIKLEJOHN, and WILLIAM VAN Hericx. Studies on 
the etiology of primary atypical pneumonia. A filterable agent transmissible 
to cotton rats, hamsters, and chick embryos. J. Exper. Med., 79: 649-668 + 2 
plates, 1944. [Bibliography of 34 titles.] 

Frre, Grorce L, and Byron J. Otson. The infectivity of mycobacteria for chorio- 
allantoic membranes of chick embryos. Pub. Health Rep., 59: 1423-1436, 1944. 
[Bibliography of 4 titles.] 

FRIEDEWALD, WILLIAM F. Qualitative differences in the antigenic composition of 
influenza A virus strains. J. Exper. Med., 79: 633-647, 1944. [Bibliography of 
24 titles.] 

: FRoBISHER, MARTIN, Jr. Fundamentals of Bacteriology. 3rd ed. Philadelphia and 
London (W. B. Saunders Co.), 1944. Pp. xvi + 824. 7% X 5% inches. 
$4.00. 

Gover, Mary, and Jesse B. YAuKEy. Physical impairments of members of low- 
income farm families—11,490 persons in 2,477 farm security administration 
borrower families, 1940. Pub Health Rep., 59: 1163-1184, 1944. [Biblio- 
graphy of 14 titles.] 

Grirritts, JaMEs J. Mouse protective antibodies in human serums following in- 
jections with cholera vaccine. Pub. Health Rep., 59: 1374-1384, 1944. [Bibli- 
ography of 8 titles.] 

Harpy, ALBert V., and James Watr. Shigellosis (Bacillary dysentery). Bren- 
nemann’s Practice of Pediatrics, Vol. Il, Chap. V: Pp. (of reprint) 22. 
Hagerstown, Md. (Prior Co., Inc.), 1944. [Bibliography of 22 titles.] 

Hirst, G. K., E. R. Rickarp, and W. F. Friepewacp. Studies in human immuniz- 
ation against influenza. Duration of immunity induced by inactive virus. J. Ex- 
per. Med., 80: 265-273, 1944. [Bibliography of 16 titles.] 

JoHNsoNn, HARALD N. The present status of canine rabies vaccination. Proc. 47th 
Ann. Meeting U. S. Live Stock Sanitary Assoc., December 2, 3, 4, 1943. Pp. 
190-195. [Bibliography of 3 titles.] 

LenNette, Epwin H., and Hitary Koprowski. Influence of age on the suscepti- 
bility of mice to infection with certain neurotropic viruses. J. Jmmunol., 49: 
175-191, 1944. [Bibliography of 31 titles.] 

Liture, R. D., and M. I. Smirx. Pathology of experimental poisoning in cats. rab- 
bits, and rats with 2, 2 bis-parachlorphenyl-1, 1, 1 trichlorethane. Pub. Health 
Rep., 50: 979-9084, 1944. [Bibliography of 4 titles.] 

LINHARES, HeRMINIO, and A. Borces Fortes. Mielencefalite espontanea dos cam- 
undongos. Mem. do Inst. Oswaldo Cruz, 40: 47-85, 1944. [Bibliography of 
36 titles.] 

Litrte, Crarence C. [Ed.]. Cancer: A Study for Laymen. Prepared for the 
Women’s Field Army of the American Society for the Control of Cancer, Inc. 
New York (Farrar and Rinehart, Inc.), 1944. Pp. 122 + 2.plates. 11 X 8% 
inches (paper). 

Luck, Batpurn. I. The pathology of fatal epidemic hepatitis. II. The struc- 
ture of the liver after recovery from epidemic hepatitis. Am. J. Path., 20: 471- 
619, 1944. [Bibliography of 8&4 titles.] 
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Netson, ArtTHuR A., JoHn H. Draize, et al. Histopathological changes following 
administration of DDT to several species of animals. Pub. Health Rep., 59: 
1009-1020, 1944. 

PeRLOWAGORA, ALINA, and Epwin H. Lennette. Observation on the possible 
usefulness of the complement-fixation test in the early diagnosis of yellow fever. 
Am. J. Trop. Med., 24: 235-244, 1944. [Bibliography of 11 titles.] 

Powett, H. M., and R. M. Rice. Ineffective penicillin chemotherapy of arthritic 
rats infected with pleuropneumonia-like organisms. J. Lab. and Clin. Med., 
20 : 372-374, 1944. Pp. (of reprint) 4. [Bibliography of 7 titles.] 

ScHWwaArtz, Louts, and Norman R. GotpsmitH. Occupational and Related Derma- 
toses. Abstracts from the Literature, January 1940 to June 1943, Inclusive. 
Pub. Health Bull., 284. Washington (Govt. Printing Office), 1944. Pp. iii 
+ 179. 9 X 5% inches. 

Scotr, CHarites C., Harotp M. Wortn, and E. Brown Rossins. Comparative 
value of some blood substitutes used for treatment of experimental shock. 
Arch. Surg., 48: 315-318, 1944. Pp. (of reprint) 4. [20 bibliographic foot- 
notes. ] 

Srmoes, J. M. Pitta, and Rotia B. Hitt. Resultados dum inquérito sobre a infest- 
acao, por helmintas, das creangas de Aguas de Moura. An. Inst. de med. trop., 
1: 97-104, 1943. [Bibliography of 11 titles.] 

Simoes, T. Serras. Aspectos clinicos de certas lesées supuradas dos membros. 
Deducoes profilaticas e terapéuticas, baseadas no emprégo de injeccdes intra- 
arteriais de mercurocromo. An. Inst. de med. trop., 1: 127-143 + 1 plate, 1943. 
[Bibliography of 22 titles.] 

SmirHBurN, K. C. and A. J. Happow. Semliki Forest virus. 1. Isolation and 
pathogenic properties. J. Jmmunol., 49: 141-147, 1044. [Bibliography of 8 
titles. j 

SmitHBuRN, K. C., A. F. MAnarry, and A. J. Happow. Semliki Forest virus. 
II. Immunological studies with specific antiviral sera and sera from humans 
and wild animals. J. Jmmunol., 49: 159-173, 1944. [Bibliography of 8 titles.] 

State HosprraAL PropteMs, TEMPORARY COMMISSION ON. Insulin Shock Therapy. 
New York (105 East 22nd St.), 1944. Pp. 97. 9 X 5% inches. 

Stern, H. B. The Takata-Ara reaction in jaundice. South African J. M. Sc., 
9: 41-50, 1944. [Bibliography of 11 titles.] 

Taytor, R. D., and Irvine H. Pace. Studies on the mechanism of the hypotensive 
effect of substances eliciting leukocytosis and fever. Am. J. M. Sc., 208: 281- 
290, 1944. [Bibliography of 23 titles.] 

Von OettTincen, W. F., et al. Experimental Studies on the Toxicity and Poten- 
tial Dangers of Trinitrotoluene (TNT). Pub. Health Bull. No. 285. Wash- 
ington (Govt. Printing Off.), 1944. Pp. 78. 9% X 5% inches. 15 cents. 

Wess, Lucite Jamieson. Electron micrographs of pleuropneumonia-like organ- 
isms. J. Bact., 47: 523-527, 1044. [Bibliography of 20 titles.] 

Wetts, C. W., and E. W. Frauirr. Results obtained with heat-killed tubercle 
bacilli administered to persons in a general population. Am. J. Hyg., 40: 109- 
115, 1944. [Bibliography of 5 titles.] 

Wetts, C. W., E. W. Friaurrr, and H. H. Smitru. Local reactions following the 
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injection of heat-killed tubercle bacillus vaccine. Am. J. Hyg., 40: 127-135, 
1944. [Bibliography of 6 titles.] 

WeELts, C. W., E. W. Fiauirr, and H. H. Smirx. Results obtained in man with 
the use of a vaccine of heat-killed tubercle bacilli. Am. J. Hgy., 40: 116-126, 
1944. [Bibliography of 5 titles.] 


VII. METHODOLOGY 
1. Mensurational and Observational 


Anperson, CuHartes R. Survival of Rickettsia prowaseki in different diluents. 
J. Bact., 47: 519-522, 1944. [Bibliography of 4 titles.] 

Beck, SAMUEL J. Rorschach’s Test. I. Basic Processes. Foreword by Willard 
L. Valentine New York (Grune and Stratton), 1944. Pp. xiii + 223. 9 X 6 
inches. $3.50. 

Emic, W. H. Stain Technique. Lancaster (Science Press Printing Co.), 1941. 
Pp. 75. 10 X 7 inches. $1.00 (paper). 

GoopyEar, J. M., and H. W. Murpnuy. Direct quantitative determination of nico- 
tinamide in pharmaceutical preparations. J. Am. Pharm. A., Sci. Ed., 33: 129- 
134, 1944. [Bibliography of 22 titles.] : 

Lecue, SteLtta M. A method for reproducing and recording contours. Am. J. 
Phys. Anthrop., 2 (new ser.) : 275-277, 1944. [Bibliography of 1 title.] 

SHILLABER, CHARLES Patten. Photomicrography in Theory and Practice.’ New 
York (John Wiley and Sons, Inc.), 1944. Pp. viii + 773. 834 X 5% inches. 
$10.00. 

SMITHSONIAN INSTITUTION, MEMBERS OF THE STAFF OF. A Field Collector’s Man- 
ual in Natural History. Washington (Smithsonian Instn.), 1944. Pp. iv + 
118. 54% X 4% inches. 50 cents. 

Titpes.ey, M. L., and N. Darra-Majyumper. Cranial capacity: comparative data 
on the techniques of Macdonell and Breitinger. Am. J. Phys. Anthrop., 2 (new 
ser.) : 233-249, 1944. [Bibliography of 13 titles.] 

Travis, R. C. A new stabilometer for measuring dynamic equilibrium in the stand- 
ing position. J. Exper. Psychol., 34: 418-424, 1944. 

ZworyKIN, V. K., and JaMEs Hiirer. Electronic microscopy. Scient. Monthly, 
59: 165-178, 1944. 


2. Mathematical and Statistical 


Bancrort, T. A. On biases in estimation due to the use of preliminary tests of 
significance. Anu. Math. Stat., 15: 190-204, 1944. [Bibliography of 6 titles.] 

Berkson, JosePH. Application of the logistic function to bio-assay. J. Am. Stat. 
Assoc., 39: 357-365, 1944. [Bibliography of 109 titles.] 

Conrap, Hersert S. Statistical methods related to test construction and evalua- 
tion. Rev. Educ. Res., 14: No. 1: 110-126, 1944. [Bibliography of 154 titles.] 

Kirrte, Martan A. Trends in the use of statistical tools in educational research 
articles. J. Educ. Research, 38: 34-46, 1944. 

SmirH, Etta THea, and Lynpa M. Weser. Exploring Biology Work Book. New 
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York (Harcourt, Brace and Co.), 1944. Pp. vi + 154 + 16 tests. 10% X 
8% inches. $1.00; tests, 36 cents (paper). 

Watp, ABRAHAM. On a statistical problem arising in the classification of an in- 
dividual into one of two groups. Amn. Math. Stat., 15: 145-162, 1944. [3 
bibliographic footnotes.] 


3. Other and General 


Biarr, G. W. Scorr. A Survey of General and Applied Rheology. New York 
(Pitman Publishing Co.), 1944. Pp. xv + 193. 8% X 5% inches. $4.00. 
[Some bibliographic footnotes.] 

Dunn, Harpert L. El microfilm y la estadistica. Estadistica, 2: No. 7: 347-352, 
1944. [1 bibliographic footnote.] 

Jones, Revsen G. Purification and gravimetric determination of 1-diethylamino-4- 
aminopentane. Indust. and Engineer. Chem., 16: 431-432, 1944. [Bibliography 
of 4 titles.] 

Kwaysi, Georces. Elements of Bacterial Cytology. Ithaca (Comstock Publishing 
Co.), 1944. Pp. xii + 209. 9% X 6 inches. $3.50. [Bibliography of 8% 
pages. ] 

Rucu, Roperts. A Laboratory Manual of Vertebrate Embryology. Minneapolis 
(Burgess Publishing Co.), 1944. Pp. x + 104. 103% X 8% inches. $2.00 
(paper). 

STEFANSSON, VILHJALMUR. Arctic Manual. New York (Macmillan Co.), 1944. 
Pp. xvi + 556. 73% X 5 inches. $3.00. 

Storer, Tracy I. Laboratory Manual for General Zoology. New York (McGraw- 
Hill Book Co.), 1944. Pp. viii + 150. 83% X 5% inches. $1.25. 


SuMNER, JAMes B., and G. Frep Somers. Laboratory Experiments in Biological 
Chemistry. New York (Academic Press, Inc.), 19044. Pp. vi + 169. 8% X 
5% inches. $2.60. 

Wemmer, B. R., and E. L. Core. A New Manual for the Biology Laboratory. 
New York (John Wiley and Sons, Inc.) ; London (Chapman and Hall, Ltd.), 
1944. Pp. 213. 11 X 8% inches. $2.00 (paper). 


VIII. GENERAL AND MISCELLANEOUS 


Bates, Marston. Notes on a captive icticyon. J. Mammalogy, 25: 152-154, 1044. 
Bropy, SAMUEL. Science and social wisdom. Scient. Monthly, 59: 203-214, 1044. 
Bryan, G.S. World maps. Scient. Monthly, 59: 245-252, 1944. 

Dice, Lee R. The importance of cooperative studies of the biology of man. 
Science. 99: 457-461, 1944. [2 bibliographic footnotes. ] 

DRAKE, STILLMAN. A. B. Johnson and his works on language. Etc., 1: 238-252, 
1944. [2 bibliographic footnotes.] 

Grant, Juttus Hacklis Chemical Dictionary [American and British Usage]. 
Containing the Words Generally Used in Chemistry, and Many of the Terms 
Used in the Related Sciences of Physics, Astrophysics, Mineralogy, Pharmacy, 
Agriculture, Biology, Medicine, Engineering, etc. Based on Recent Chemical 
Literature with Numerous Tables, Diagrams, Portraits and Other IIlustra- 
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tions. 3d ed., completely revised and edited. Philadelphia (The Blakiston 
Company), 1944. Pp. xii + 925. 95% X 6% inches. $12.00. 

Grimes, Davip. Meet the Electron. New York (Pitman Publishing Co.), 1944. 
Pp. 120. 8 X 5% inches. $2.00. 

Hutt, Corpett. Dumbarton Oaks agreements. Statements by Secretary of State 
Hull and Under Secretary of State Stettinius and proposals for the establish- 
ment of a general international organization. Internat. Conciliation, No. 405: 
727-743, 1944. 

Morrison, A. Cressy. Man Does Not Stand Alone. New York and London 
(Fleming H. Revell Co.), 1044. Pp. 107. 73% X 5 inches. $1.25. 

NewMAN, Barctay Moon. Japan’s Secret Weapon. [Ed. by Peter Greentear.] 
New York (Current Publishing Co.), 1944. Pp. 223. 7% X 5 inches. $2.50. 
[Bibliography of “Clues and Sources of Evidence” of 5 pages.] 

ScrentiFIc Apvisory Boarp (Report for the year, 1st January to 31st December, 
1943). Contains sections on Cholera, Malaria, Nutrition, Leprosy, Plague, 
Pharmacology, Maternal Mortality and Other Researches. New Delhi (Indian 
Research Fund Assoc.), n.d. Pp. vi + 147. 9% X 6% inches. 1 r. (paper). 

Sitver, Fern, and Mriiprep Graves Ryan. Foundations for Living. New York 
(D. Appleton-Century Co.), 1943. Pp. x + 615. 834 X 5% inches. $2.12. 

Sinnott, Epmunp W. Science and the education of free men. Am. Scientist, 32: 
205-215, 1944. 

SmitH, Etta THea. Exploring Biology. (New ed.). New York (Harcourt, 
Brace and Co.), 1943. Pp. xxii + 619. 9% X 6% inches. $2.24. [Biblio- 
graphy of 4) pages.] 

SMITHSONIAN INstITUTION. Annual report of the Board of the Smithsonian In- 
stitution, 1943. Washington (Govt. Printing Office), 1944. Pp. xi + 609. 
9 X 6 inches. $2.00. 

Woops, Rorert S. The Naturalist’s Lexicon. A List of Classical Greek and 
Latin Words Used or Suitable for Use in Biological Nomenclature, with 
Abridged English Classical Supplement. Pasadena (Abbey Garden Press), 
1944. Pp. xviii + 282. 9% X 6% inches. $2.75. 

Yancey, P. H. Introduction to biological Latin and Greek. Bios, 15: No. 1; Mar., 
1944. Pp. (of reprint) 13. 

Yost, Epna, in collaboration with Lux1an M. GrpretH. Normal Lives for the 
Disabled. New York (The Macmillan Co.), 1944. Pp. x + 298. 8% 5% 
inches. $2.50. 





